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ALLERGENIC INTERRELATIONSHIP OF EPIDERMIS, BLOOD SERUM, 
AND SKELETAL MUSCLE*t 


FraNnK A. M.D., Ky. 


N A study of allergy to mammalian sera’ it was shown that some patients 
who are allergic to horse serum are allergic also to other mammalian sera; 
that their blood contains antibodies for these sera; and that, in the case of 
each patient, one particular mammalian serum is capable of neutralizing anti- 
bodies for all sera whereas the other mammalian sera, while capable of neu- 
tralizing antibodies for themselves and frequently for one or more other sera, 
do not neutralize antibodies for all sera. These facts indicate that, in each 
case, a single mammalian serum could be the only sensitizing allergen, the reac- 
tions to the other sera representing crossed reactions. These findings suggest 
the possibility of allergens common to various mammalian danders, muscles, 
and other tissues and have stimulated the present investigation concerning the 
allergenic interrelationship of epidermis (dander), blood serum, and skeletal 

muscle. 

EXPERIMENTAL 


Extracts of the respective tissues were prepared from six mammalian 
species. The reasons for choosing these three tissues and for selecting the 
six species of mammals are the following: (1) Dog. The epidermis is a com- 
mon inhalant. The average patient has no contact with the serum or muscle. 
(2) Horse. The serum is often injected parenterally ; the dander is a common 
inhalant; but contact with the muscle did not occur in the average patient at 
the time of this study. (3) Cow. The muscle is a common food. The dander 
is an inhalant. The serum is a rare parenteral contact but occurs with the 
muscle in food. (4) Hog. The same factors pertain as in the cow except that 
the serum is never given parenterally (but it occurs with muscle in food). 
(5) Guinea pig. Contacts with dander, serum, and muscle are very rare in 
the general population. (6) Man. Originally selected as a negative control 


*From the Departments of Medicine and of Bacteriology and Immunology of the Uni- 
versity of Louisville § School of Medicine. 


tRead before the Second Annual Meeting of the American Academy of Allergy, Chicago, 
Tll., Dec. 11, 1945. 
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TABLE I. SKIN TESTS WITH EPIDERMIS, BI 
CASE 1 2 3 4 
CLINICAL DIAGNOSIS HAY FEVER ATOPIC ASTHMA 
HAY FEVER ASTHMA ECZEMA HAY FEVER 
PASS. PASS. PASS. PASS. 
TYPE OF TEST DIRECT TRANS. DIRECT TRANS. DIRECT TRANS. DIRECT TRANS. I 
Epidermis +++ $++ +++ +++ +++ +++ | +444 | +444 4 
Muscle +++ +++ +++ | ++++ 
Epidermis + + ~ | | 4446 
Horse Serum + +++ - | | +444 
Muscle + ++ +++ - +++ | 
Epidermis - + - - ++ 
Cow Serum = - ++ - - - +++ +++ 
Muscle = + - - +++ +++ 
Epidermis - + - - ++ ++ 
Hog Serum = = = 4 
Muscle + = ++ - ++ - +++ +++ _— 
Epidermis + + 
pig Serum = +++ - - | + 
Human Serum = = = 


but, as the work progressed, one patient was found to give positive reactions 
to human epidermis (dander), as has been previously reported.” 

It is difficult or impossible to prepare pure extracts of skeletal muscle and 
epidermis. Muscle always contains blood serum and epidermis may be con- 
taminated with house dust; orris root; pollen, bacteria, and fungi from the air 
and from hay and straw; saliva; feces; and even with epidermis from some 
other species. This problem is recognized and will be referred to later. The 
extracts were prepared as follows: Combings, superficial scrapings, and hair 
were used in the preparation of the epidermal extracts. The blood serum was 
obtained by vena puncture or cardiac puncture. The skeletal muscle was ob- 
tained in such a manner as to avoid contact with hair, skin, and other ex- 
traneous substances. It was minced by chopping with a sharp knife. Kaxtracts 
were prepared in 50 per cent glycerin, passed through a Seitz filter, and stand- 
ardized on a total nitrogen basis. For direct skin testing extracts containing 
1 mg. N. per cubic centimeter were used and the tests were done by the serateh 
method. The passive transfer tests were done intradermally with 1:100 dilu- 
tions of the concentrated extracts (0.01 mg. N. per cubie centimeter). 

The study was carried out on patients with clinical allergy having positive 
skin tests to one or more of the following substances: horse serum, horse 
dander, dog dander, beef (muscle), and pork (muscle). 


DIRECT AND PASSIVE TRANSFER TESTS 


The results of direct skin tests on patients and of local passive transfer 
tests on normal recipients are shown in Table I. A study of this table shows 
that positive tests to one mammalian tissue are frequently associated with posi- 
tive tests to the same tissue of other species and to other tissues of the same 
and of other species. The relationship, however, is not a simple one. In Case 3 
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BLoop SERUM, AND SKELETAL MUSCLE 


5 6 i 8 9 10 

ATOPIC ASTHMA 

ASTHMA ECZEMA ASTHMA HAY FEVER ASTHMA HAY FEVER 
PASS. PASS. PASS. PASS. PASS. PASS. 
DIRECT TRANS. DIRECT TRANS. | DIRECT | TRANS. | DIRECT | TRANS. | DIRECT | TRANS. | DIRECT | TRANS. 
++ = ++ = - ++ +++ 
+ = = ++ = = > 
= = = - ++ + - - - 
++++ + - - ++ ++ ++ 
+++ + - - - - + - [+444 ++ +++ ++ 
+ - - = = = = 
t++++ = - = +++ +++ 


positive tests to dog and human epidermis are associated with tests to horse, cow, 
and hog muscle. The tests to epidermis may be transferred but not so with those 
to muscle. In Case 4 there are positive direct and passive transfer tests to all 
three tissues of all six mammals except man. In Case 3 there are tests to 
musele without tests to the corresponding sera. In Case 1 large reactions 
to dog serum and guinea pig serum are associated with a negative test to cow 
serum and a moderate one to hog serum. These and other unexpected findings 
make the results very complicated. In fact, the easiest and most obvious ex- 
planation would be to ascribe the findings to technical errors. For one who 
has himself collected the materials, prepared all the extracts (using new glass- 
ware), labeled the bottles, and performed all the tests, frequently repeating 
tests several times, this explanation did not seem adequate. It was believed 
that a partial elucidation of the findings might be obtained by means of anti- 
body neutralization studies for, in this way, one might determine which of 
the reactions were due to specific sensitivities produced by the allergens giving 
the positive tests and which were due to crossed reactions produced by im- 
munologically related allergens. 


ANTIBODY NEUTRALIZATION 


A substance which neutralizes all the antibodies in the patient’s serum is 
thereby proved to be capable of being the only sensitizing allergen, i.e., the 
only substance which, when the patient is exposed to it, stimulates the pro- 
duction of hypersensitiveness to itself and to related allergens. A substance 
which does not neutralize all the antibodies in the patient’s serum is thereby 

roved to be incapable of having produced the hypersensitiveness because the 
patient’s serum contains antibodies for an allergen or allergens not present in 
this particular substance. If no antibodies can be demonstrated in the serum, 
the serologic evidence for or against immunologic relationship is lacking. 
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With these principles in mind the following work was undertaken. 

The reagin-bearing serum, 0.2 ¢.c., plus allergenic extract (epidermis, 
serum, or muscle), 0.2 ¢.c. (0.01 mg. N. per cubie centimeter), were drawn into 
a 1 e.e. tuberculin syringe, thoroughly mixed, and kept in the :refrigerator 
until the following day. This mixture was then injected intradermally into . 
a person not allergic to any of the substances to be used in subsequent tests, 
0.05 ¢.c. being injected into each of six (or four) skin sites. These sites were 
marked accurately, and one to two days later each was tested with a different 
extract, 0.02 ¢.c. intradermally, as indicated in Tables II to XVIII. The con- 
trols consisted of: (1) the positive control, the patient’s reagin-bearing serum 
plus human serum injected into skin sites which were subsequently tested with 
the various tissue extracts; (2) the negative control, the various tissue ex- 
tracts injected into previously unprepared (normal) skin sites; and (3) the 
specificity control, human serum injected into a previously prepared skin site. 
Only one serum-tissue extract mixture was injected into a given recipient at 
one time in order to avoid the possibility of one tissue extract diffusing from 
its injection site and neutralizing reagins at some other injection site; that © 
is to say, reagins which had previously been mixed with some other tissue 
extract. New all-glass tuberculin syringes were used, a separate syringe being 
assigned to each test extract and another to each neutralizing extract. It was 
not used for any other allergen. 

RESULTS 


In four eases (Cases 1, 5, 8, and 9; Tables II, IX, X, XII, XIII, XIV, and 


XV) dog epidermis neutralized all reagins in the patient’s serum, thus indicat- 
ing that in these cases it could have been the only sensitizing allergen. No 
other tissue, from this or other species, neutralized all reagins. 


TaBLE II. Case 1. NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


DOG 


EPIDERMIS 


DOG 
SERUM 


DOG 
MUSCLE 


HUMAN. 
SERUM 


Dog epidermis* 
Human serum 


+++ 


+++ 


Dog serum 
Human serum 


+++ 


++ 


Dog muscle 
Human serum 


++ 


++ 


*Dog epidermis neutralizes all antibodies. 


TABLE IIT. Case 2: ANTIBODY NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


DOG 
EPIDERMIS 


“DOG 


SERUM 


DOG 
MUSCLE 


HUMAN 
SERUM 


Dog epidermis* 
Human serum 


+++ 


++ 


Dog serum* 
Human serum 


_— 


++ 


++ 


Dog muscle* 
Human serum 


+++ 


+++ 


++ 


*Dog epidermis, dog serum,’ and dog- muscle’ neutralize all antibodies.) 


| = 
_ 
| | 
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In two cases (Cases 2 and.4; Tables III, V, VI, VII, and VIII) dog epi- 
dermis, dog Serum, and dog muscle (each separately) neutralized all reagins 
in the patient’s serum, thus indicating that, in these cases, any one of these 
three could have been the only sensitizing allergen. No tissue from any other 
species neutralized all reagins. In one case (Case 3; Table IV) dog epidermis 
neutralized reagins for itself but not for human epidermis, and the latter 
neutralized reagins for itself but not for dog epidermis, thus indicating that, 
so far as this case is concerned, these two allergens are immunologically un- 
related. The patient became sensitized to each by exposure to each. In one 
case (Case 7; Table XI) dog epidermis neutralized reagins for itself but not 


TABLE IV. Case 3. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 

SERUM OF PATIENT DOG DOG HUMAN HUMAN 
PLUS EXTRACT OF ' EPIDERMIS SERUM EPIDERMIS SERUM 

‘Dog serum ++ 
Human serum 
Human epidermist +++ = 
Human serum 
*Dog epidermis fails to neutralize antibodies for human epidermis. 
_ f{Human epidermis fails to neutralize antibodies for dog epidermis. 


TABLE V. CASE 4. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


SERUM OF PATIENT DOG HORSE cow HOG GUINEA PIG 
PLUS EXTRACT OF EPIDERMIS | EPIDERMIS | EPIDERMIS | EPIDERMIS | EPIDERMIS 
Human serum ++++ 
Horse epidermis ++4+ - 
Human serum +++ 


Cow epidermis 


Hog epidermis 
Human serum 
Guinea pig epidermis eee Pare 
Human serum 

*Dog epidermis neutralizes all antibodies for epidermis. 


++ ++ 


+ | 


+ 


+ | 


I+ I+] 1+ | 


TABLE VI. Case 4. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
SERUM OF PATIENT DOG HORSE cow HOG GUINEA PIG] HUMAN 
PLUS EXTRACT OF SERUM SERUM SERUM SERUM SERUM SERUM 
Human serum ++ 44+ ++ ++ 
Horse serum = ay ++ 
Human serum +44 + ++ 
Human serum ++ 


Hog serum ++4+ ++4++ - 
Human serum ++++ ++ 


Guinea pig serum ++ 
Human serum ++ 


*Dog serum neutralizes all antibodies for serum. 


HUMAN 
SERUM 
++ ++ - 
+ ++ 


TaBLe VII. 
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Case 4. ANTIBODY NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


HORSE 
MUSCLE 


DOG 
MUSCLE 


cow 
MUSCLE 


GUINEA PIG 
MUSCLE 


HOG 
MUSCLE 


HUMAN 
SERUM 


Dog muscle* 
Human serum 


+++ 


+ 


++ ++ 


Horse muscle 
Human serum 


- 
+++ 


++ ++ 


Cow muscle 
Human serum 


+ ++ 
++ ++ 


Hog muscle 
Human serum 


++ 
++ +++ 


Guinea pig muscle 
Human serum 


+++ +++ 
+++ +++ 


+ ++ 


*Dog muscle neutralizes all antibodies for muscle. 


TaBLE VIII. Case 4. ANTIBODY NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


DOG 
EPIDERMIS 


DOG 
SERUM 


DOG 
MUSCLE 


HUMAN 
SERUM 


Dog epidermis* 
Human serum 


++++ 


++4+4+ 


Dog serum* 
Human serum 


+++ 


+++ 


Dog muscle* 
Human serum 


*Dog epidermis, dog serum, and dog muscle neutralize all antibodies. 


TaBLE IX. Case 5. ANTIBODY NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


HORSE 
SERUM 


DOG 
SERUM 


COW 
SERUM 


HOG 
SERUM 


GUINEA PIG 
SERUM 


Dog serum* 
Human serum 


Horse serum 
Human serum 


t++tt 


+ 1 


Cow serum 
Human serum 


Hog serum 
Human serum 


[+ | 


Guinea pig serum 
Human serum 


*Dog serum neutralizes all antibodies 


for serum. 


TaBLE X. CASE 5. ANTIBODY NEUTRALIZATION 


SERUM OF PATIENT 
PLUS EXTRACT OF 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


DOG 
EPIDERMIS 


DOG 
SERUM 


DOG 
MUSCLE 


HUMAN 
SERUM 


Dog epidermis* 
Human serum 


Dog serum 
Human serum 


+++ 
+++ 


+++ 


+++ 


Dog muscle 
Human serum 


+++ 


++++ 


+++ 


*Dog epidermis neutralizes all antibodies. 
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TaspLe XI. 7. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
SERUM OF PATIENT DOG HORSE HOG HUMAN 
PLUS EXTRACT OF EPIDERMIS EPIDERMIS EPIDERMIS SERUM 
Dog epidermis* -. + 
Horse epidermist +++ - - we 
*Dog epidermis fails to neutralize antibodies for horse epidermis. 
fHorse epidermis fails to neutralize antibodies for dog epidermis. 


TABLE XII. CASE 8. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


SERUM OF PATIENT DOG DOG DOG HUMAN 

PLUS EXTRACT OF EPIDERMIS SERUM MUSCLE SERUM 
Dog epidermis* - 
Human serum ++ 


Dog serum = 
Human serum ere 


Dog muscle +++ = 
Human serum +++ ++ 


*Dog epidermis neutralizes all antibodies. 


TaBLE XIII. Case 9. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
GUINEA 
SERUM OF PATIENT DOG HORSE cow PIG 
PLUS EXTRACT OF SERUM SERUM SERUM SERUM 
Dog serum* = 
Human serum 
Horse serum 
Human serum 
Cow serum $++4 +++ 
Hog serum 
Guinea pig serum pees rags 
Human serum 


+++ 


+ 
++ 


+ | 


+ | 


+ 1 


*Dog serum neutralizes all antibodies for serum. 


TaBLE XIV. Case 9. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 


GUINEA 

SERUM OF PATIENT DOG HORSE PIG 
PLUS EXTRACT OF MUSCLE MUSCLE MUSCLE 
Dog muscle* = = 
Horse muscle 
Cow muscle t++++ 
Human serum 
Hog muscle 
Human serum 
Guinea pig muscle +++ + = 
Human serum + 


*Dog muscle neutralizes all antibodies for muscle. 


HUMAN 
SERUM 
| 
HUMAN 
SERUM 
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for horse epidermis, and the latter neutralized reagins for itself but not for 
dog epidermis, thus indicating that, so far as this case is concerned, these two 
allergens are immunologically unrelated. The patient became sensitized to 
each by exposure to each. In one case (Case 10; Tables XVI, XVII, and © 
XVIII) horse serum and horse muscle (each separately) neutralized all reagins 
in the patient’s serum, thus indicating that, in this case, either of these aller- 
gens could have been the only sensitizing allergen. In one case (6) the hyper- 
sensitiveness was species specific and organ specific for horse epidermis. 


TABLE XV. 9, ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
SERUM OF PATIENT DOG DOG DOG HUMAN 
PLUS EXTRACT OF EPIDERMIS SERUM MUSCLE SERUM 
Dog epidermis* = 
Human serum ++4+4+ ++++ 
Human serum ++++ +++ ~ 
Dog muscle ++ 
Human serum ++o4 


*Dog epidermis neutralizes all antibodies 


TasBLE XVI. Case 10. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
GUINEA 
SERUM OF PATIENT DOG HORSE cow HOG PIG HUMAN 
PLUS EXTRACT OF SERUM SERUM SERUM SERUM SERUM SERUM 
Dog serum - +++ - = rite = 
Human serum +++ ++ +++ 
Human serum +++ ++ ++ 
Cow serum ++ +++ - 
Human serum +++ ++4+4 - ++ = 
Guinea pig serum + rears = = = = 
Human serum ~ ++ ++ 


antibodies for serum. 


*Horse serum neutralizes all 


TaBLE XVII. Case 10. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
GUINEA 

SERUM OF PATIENT DOG HORSE cow HOG PIG HUMAN 
PLUS EXTRACT OF MUSCLE MUSCLE MUSCLE MUSCLE MUSCLE SERUM 
Dog muscle = +++ - - + as 
Horse muscle* = = = 
Human serum ++ +++ ++ +++ 
Cow muscle ++ +++ +++ 
Hog muscle + +++ - _ ++ = 
Human serum +++ ++++ - ++ +++ - 
Guinea pig muscle + +++ = 
Human serum +++ ++4++ = ++ ++ = 


*Horse muscle neutralizes all antibodies for muscle. 
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TaBLE XVIII. Case 10. ANTIBODY NEUTRALIZATION 


INJECTED INTO RECIPIENT, SKIN SITE TESTED WITH 
SERUM OF PATIENT HORSE HORSE HORSE HUMAN 
PLUS EXTRACT OF EPIDERMIS SERUM MUSCLE SERUM 
Horse epidermis = 
Human serum +++ - 
Human serum ++ - 
Human serum +++ - 


*Horse serum neutralizes all antibodies. 
+Horse muscle neutralizes all antibodies. 


DISCUSSION 


An outstanding feature of these results is the fact that dog epidermis 
could have been the only sensitizing allergen in six of the ten cases. In two 
of these, dog serum or dog muscle might have been this allergen but because of 
the fact that exposure to these latter does not occur in the population studied, 
whereas dog epidermis is a very common inhalant, it is probable that in these 
six cases dog epidermis was, in reality, the allergen responsible for the pro- 
duction of hypersensitiveness to itself and to other tissues of the same and 
of other species as well as to the epidermis of other species. The fact that 
positive reactions to several mammalian products in the same individual are 
not always the result of crossed reactions is illustrated in two of these cases 
(3 and 7). In one of these there was species specific hypersensitiveness to both 
dog epidermis and human epidermis.* In the other case the hypersensitiveness 
was species specific to both dog epidermis and horse epidermis. One patient 
(Case 10) apparently became sensitized as a result of an injection of horse 
serum. Horse epidermis will probably not account for the allergy in this pa- 
tient because it did not completely neutralize reagins for horse serum. Horse 
muscle might have been the sensitizing allergen except for the fact that this 
substance was not used as an article of food in this locality up to the time this 
investigation was carried out, whereas horse serum is often injected paren- 
terally. (It should be remembered, in this connection, that the horse muscle 
extract contains some horse serum.) The strict species and organ specificity 
sometimes encountered is well illustrated by Case 6 in which there was a posi- 
tive reaction to horse epidermis only. A study of Table I shows that a patient 
may be allergic to various combinations of epidermis, serum, and muscle of 
one or several species. He may be allergic to epidermis alone, muscle alone, 
or serum and muscle, and not to epidermis. Reactions to serum were always 
accompanied by reactions to muscle, because, no doubt, the muscle prepara- 
tions contain serum. Reactions to muscle without reactions to serum occurred 
in Case 3 but unfortunately did not transfer. They may represent crossed 
reactions to dog epidermis, but more probably are organ-specific reactions to 
skeletal muscle of certain species (but not all species; dog and horse muscle 
gave negative reactions). | 

Findings such as these may be explained by the concept of species-specific 
and organ-specific allergenic determinants plus multiple common determinants 


; *The controversial subject of allergy to human epidermis will not be considered further 

here; the problem of whether or not the allergen is really epidermis or some extraneous 
material will be investigated later. The term “epidermis,” as used in this report, should be 
regarded as synonymous with the term “dander.” 
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which vary in their distribution among related species and among organs and 
by the concept of individual variation in the predisposition to become sensi- 
tized to different allergenic determinants.’ 3° 

Attention is called to the fact that antibody neutralization, as carried out 
in this work, is really a relatively crude procedure and that additional infor- 
mation might be obtained by determining the minimal sensitizing doses of 
reagin-bearing serum and minimal neutralizing doses of allergenic extract. 


SUMMARY 


1. Direct skin tests and local passive transfer studies were carried out on 
ten selected patients with extracts of epidermis, serum, and skeletal muscle 
of the dog, horse, cow, hog, guinea pig, and man. Various combinations of 
positive reactions were found, varying from positive tests to all three tissues 
of all six species excepting man to organ-specific and species-specific reactions 
to a single substance. 

2. Antibody neutralization studies indicated that: (a) in four cases dog 
epidermis could have been the only sensitizing allergen; (b) in two cases 
dog epidermis, dog serum, or dog muscle could have been the only sensitizing 
allergen; (c) in one case horse serum could have been the only sensitizing al- 
lergen; (d) in one ease there was species-specific hypersensitiveness to both 
dog epidermis and to human epidermis; (e) in one case there was species- 
specific hypersensitiveness to both dog epidermis and to horse epidermis. In 
one case horse epidermis alone reacted positively. 
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DISCUSSION 


Dr. SANForD B. Hooker, Boston.—These thoughtfully conceived and carefully conducted 
experiments illustrate two points, or conditions, which Dr. Simon has fully recognized and 
stressed, but, being of such basic importance, they merit additional emphasis. 

The first is the marked and often bewildering complexity of the antigenic or aller- 
genic substances with which, unfortunately, we have to deal. The second is the individual 
discriminating selectivity that man or animal may exert in respect to his response to the 
variety of antigenic determinants with which he has to deal. 

We noticed in Dr. Simon’s first table that sera evoked the largest number of positive 
reactions. This is not surprising, because serum can be considered as a fluid-extract of the 
body and contains a large and variable number of antigenic components. Likewise, bac- 
teria, erythrocytes, pollens, and even viruses, are antigenically complex, and there is abun- 
dant evidence that single small or large molecules may possess qualitatively different anti- 
genic determinants. 

The recipients of antigenic or allergenic stimuli do not respond uniformly—even qual- 
itatively. Some horses cannot produce potent tetanus antitoxin but respond well to immu- 
nization with diphtheria toxin. Some rabbits readily produce antibodies to group-specific 
components of human erythrocytes; others do not. Injections of pollen extracts into men 
and animals (probably hereditarily conditioned) yield qualitatively different antibodies. 
Further, the specific properties of antibodies may differ conspicuously with the stage of 
immunization. 

Unless these two important classes of variables are kept constantly in mind, our ex- 
periments are going to be poorly planned, the results are going to be difficult to interpret, 
and the interpretations are often going to be erroneous. 


Symposium on Antihistaminic and Antianaphylactic Drugs 
8-Dimethylaminoethyl Benzhydryl Ether Hydrochloride 
Experimental and Clinical Data 


HISTAMINE ANTAGONISTS* 


IiI. THe Errect or ORAL AND Locau USE or 8-DIMETHYLAMINOETHYL 
BENZHYDRYL ETHER HyDROCHLORIDEt ON THE WHEALING DUE TO 
HISTAMINE, ANTIGEN-ANTIBODY REACTIONS, AND OTHER 
WHEALING MECHANISMS. THERAPEUTIC RESULTS 
IN ALLERGIC MANIFESTATIONS 


SIDNEY F'RIEDLAENDER, M.D., AND SAMUEL M. M.D., Cuicaco, IL. 


HE synthesis of new drugs possessing marked antihistaminie and anti- 

anaphylactic actions affords another approach to the clinical management of 
allergic disorders. The work of Staub and Bovet,! and Staub? on 2-isopropyl-5- 
methylphendxyethyldiethylamine (929F) and N-phenyl-N-ethyl-N’-diethylethyl- 
enediamine (1571F) in the prevention of histamine and anaphylactic shock in 
animals has been confirmed by others.* Both of these compounds were found 
too toxie for use in man. Halpern‘ studied two derivatives of 1571F, N’phenyl- 
N’ethyl-N-dimethylethylenediamine (2325 RP), and N’phenyl-N’benzyl-N-di- 
methylethylenediamine (2339 RP), both of which could be employed clinically. 
Mayer and associates® described another derivative, pyridil-N’benzyl-N-dimethy]- 
ethylenediamine hydrochloride (63C) which was twice as active as 2339 RP. 
Loew and his co-workers* investigated still another compound, 8-dimethylamino- 
ethyl benzhydryl ether hydrochloride (A524) which, in experimental animals, 
compared favorably with 929F and 1571F and was much less toxic. 

We recently reported the use of A524 in the control of dermographism and 
other urticarias.’ The present paper deals with experimental studies on skin 
wheals of various origins. We considered this an objective method of determin- 
ing the action of the new compound as well as an excellent opportunity of 
evaluating the role of histamine in the antigen-antibody reaction in man. In 
addition, our observations on the clinical use of the drug in a variety of allergic 
disorders have been extended. 

The very thorough studies of Lewis* showed that when histamine is 
introduced into the skin,-a characteristic ‘‘triple response’’ occurs which 
consists of: (1) local dilatation of the minute vessels, (2) increased per- 
meability, and (3) a widespread dilatation of the neighboring arterioles. 
The first two are the result of direct action on the vessel walls, while the 
third is brought about by a local reflex mechanism. Further observations 
indicated that the skin responds to mechanical, thermal, electrical, and chemical 


Read in part before the Second Annual Meeting of the American Academy of Allergy, 
Chicago, Ill., Dec. 11, 1945. 
oui - the Division of Allergy, Department of Medicine, Northwestern University Medical 
choo 


The drug  eueeias was supplied by the Research Department of Parke, Davis and 
Co., Detroit, Mich. 
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stimuli by the liberation of a chemical substance (H-substance) which exerts a 
local action on the vessels and nerves indistinguishable from that of histamine. 
The similarity between the anaphylactic phenomenon and the histaniine reaction 
prompted Lewis to assert his belief that the fundamental factor involved in the 
anaphylactic response is H-substanee. Staub? produced histamine wheals in the 
human skin by iontophoresis and failed to note any effect on their formation 
when 1571F was either previously administered or combined directly with the 
histamine solutions. Sciclounoff and Junet® noted that the local action of hista- 
mine intradermally administered (strength not stated) was diminished in some 
eases by a preceding oral dose of 2339 RP. Parrot’® tested the effect of the in- 
gestion of 0.2 to 0.4 Gm. of 2339 RP on the subsequent reaction of histamine 
hydrochloride 1:100,000 on the skin by the puncture method and found that 
the wheal and erythema were inhibited. 


METHODS 


The normal human skin will respond to minute injections of histamine with 
the characteristic ‘‘triple response.’’ The skin of an allergic individual will re- 
spond in a similar manner when the specific antigen is introduced into the skin 
and is united with the specific antibody attached to the tissue cells, resulting 
presumably in the liberation of H-substance. Histamine or antigen may be in- 
troduced into the skin in various manners; among the simplest is by a pinprick 
through a drop of the material placed on the skin or by rubbing the substance 
into a previously made scratch. Wheals may also be produced by injection of 
the material into the layers of the skin or by iontophoresis. The size of the re- 
action will vary greatly depending on the strength of solution and the technique 
employed. 

Serial dilutions of histamine and antigen covering a relatively wide range 
were employed. In the ease of histamine, fresh solutions were prepared a short 
time before each experiment from compressed tablets of histamine phosphate, 
and the concentration was determined in terms of histamine base. Serial dilu- 
tions were prepared with distilled water. In the case of antigen, ragweed extract 
was used throughout this study. It was chosen because of the relatively large 
number of ragweed-sensitive subjects available. An aqueous extract was pre- 
pared from an equal mixture of giant and short ragweed, and dilutions were 
made in distilled water. Fresh solutions from the same stock extract were made 
frequently during the course of the study. Ragweed-sensitive subjects were used 
wherever possible, so that both histamine and antigen studies could be carried 
out at the same time, and comparative changes could be observed. : 

Wheals were produced on the forearms, a set of.recations on one arm being 
compared with a similar set on the opposite or control arm. In order to mini- 
mize as much as possible variations in skin reactivity, the same locations on op- 
posite arms were employed. In this manner reactions on the lateral aspect of 
one arm were always compared with a similar set on the lateral aspect of the 
opposite arm (Fig. 1). The scratch technique was employed in most eases, while 
in some the intradermal method was used. Scratches were made with a cataract 
knife, parallel to the long axis of the arm. Intradermal tests were made by 
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injecting 0.02 ¢.c. of the material with a No. 27 short bevel needle. Testing 
was carried out in the same room, under similar conditions of light and tempera- 
ture. Readings were made by the same examiner, fifteen minutes after applica- 
tion of the testing material. Reactions were graded from 0 to ++++ using the 
following criteria’': 0, same as control; +, questionable reaction; +, definite 
erythema or minimal wheal; ++++, large wheal formation of 1 em. or more; 
++ and +++, intermediate reactions between + and ++++. The factors used 
for comparison were end points of the two series, as well as changes in individual 
reactions obtained by the same solution on opposite arms. Some normal error 
must be expected in tests carried out in this manner; this was considered in 
evaluating results. 


SCHEMA of WHEALING STUDIES 


RIGHT FOREARM LEET FOREARM 
(control) 


Serial dilutions Serial dilutions 


of of RAGWEED HISTAMINE 
HISTAMINE RAGWEED Medial 


Lateral aspect Medial aspect aspect aspect 


Fig. 1. 


EXPERIMENTAL 


The Effect of Oral Administration on Histamine and Antigen-Antibody 
Wheals.—Five patients, clinically sensitive to ragweed pollen, were tested on the 
right arm with serial dilutions of histamine (1:1,000 to 1:100,000) and ragweed 
(1:33 to 1:3,200) by the scratch technique described above. They were in- 
structed to take 50 mg. of A524 three times daily for one week, at which time 
similar tests were performed on the left arm. In four patients the last dose of 
50 mg. was taken one hour before the second group of tests was begun, and in 
one subject it was taken four hours previously. No significant variation between 
the two sets was noted except in one ease (A. I.), in which histamine titration 
was slightly reduced. At the same time, ragweed tests performed simultaneously 
in this patient showed no change (Table I). 

Our previous observations indicated that 50 to 100 mg. taken over a period 
of a few hours prior to skin testing was equally as effective in abolishing dermo- 
graphism as was treatment over a longer period of time.’ It was felt that condi- 
tions of dosage, skin reactivity, and equality of testing materials could be much 
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better controlled if comparative tests were performed at one sitting. Accord- 
ingly, we employed the following procedure: <A set of scratch tests was made 
on the right arm and was recorded after the proper interval. The patient was 
then given two 50-mg. capsules of the drug and was instructed to swallow them 
in the presence of the examiner. Exactly one hour later similar tests were per- 
formed on the left arm and the results were compared. This type of study was 
carried out in 28 ragweed-sensitive patients with ragweed antigen on the medial 
aspect, and histamine on the lateral aspect, of the arms. In four cases, ragweed 
reactions were too weak to afford comparison; these are not included in the re- 
sults (Fig. 2). In the ragweed series, 10 subjects (41.6 per cent) showed a 


EFFECT of SINGLE DOSE (00m¢.) of DRUG 
on REACTIONS PRODUCED by SERIAL DILU- 
TIONS of RAGWEED and HISTAMINE 


a. RAGWEED b. HISTAMINE 
24 patients 28 patients 


Increased Unchanged Decreased Unchanged heneed 


Fig. 2. 


decrease, 13 (54.1 per cent) showed no change, and one (4.2 per cent) showed 
an increase after the drug was given. When histamine was administered, seven 
of 28 patients (25 per cent) showed a decrease, while 21 (75 per cent) showed 
no significant change after the administration of A524. Where both ragweed 
and histamine tests could be evaluated at the same time, decrease in both series 
occurred in only three patients tested. 

A similar experiment was carried out using the intradermal technique. A 
comparative study was made in 10 ragweed-sensitive patients before and one 
hour after the ingestion of 100 mg. of the drug. Two wheals were measured 
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TABLE I. CHANGES IN SKIN REACTIONS to HISTAMINE AND RAGWEED ANTIGEN AFTER THE 
DAILY INGESTION OF 150 MG. OF THE DRUG FOR ONE WEEK 


MINUTES SINCE LAST HISTAMINE RAGWEED 
DOSE OF 50 MG. 1:1,000 ro 1:100,000 1:33 To 1:3,200 


A.T. 


~ Represents a decrease. 
0 Represents no change. 


for each dilution of histamine (1:1,000 to 1:10,000,000) and ragweed (1:1,000 
to 1:1,000,000) and were averaged for comparison with two similar wheals after 
ingestion of A524. Evaluation was based on changes in the size of individual 
‘reactions, as well as over-all comparison of the entire series before and after the 
drug (Table II). Six patients showed a decrease in histamine reactions, while 
three of 10 subjects demonstrated a diminution in the ragweed series. Three 
showed a reduction in both sets. Flares in addition to wheals were measured 
in three of those studied; there was no significant difference in the flares ob- 
served before and after the drug. 

While a percentage of the cases in each experiment showed a decrease in 
reactivity following the controlled oral administration of the drug, the changes 
observed were not uniform or consistent enough to warrant definite conclusions 
regarding its effect on whealing reactions. In view of our previous observations 
on dermographism, the implication may be drawn that the amount of drug ad- 
ministered orally which reaches the reaction site is adequate to abolish dermo- 
graphism but is insufficient in amount to affect materially the artificially induced 
histamine or antigen-antibody wheal, or else that the mechanisms responsible are 
different. 

The Effect of Local Application of the Drug on Histamine and Antigen- 
Antibody Wheals.—To investigate further the effect on wheals, the drug was 
combined directly with the testing solutions. To each dilution of ragweed (1:33 
to 1:3,200) and histamine (1:1,000 to 1:32,000), a standard amount (50 mg. per 
cubie centimeter) was added. The drug was soluble in this concentration, pre- 
cipitating out in alkaline solution. Ten ragweed-sensitive patients were selected, 


TABLE II. THE EFFECT OF A SINGLE ORAL DOSE OF THE DruG (100 Ma.) ON SERIAL 
INTRADERMAL HISTAMINE AND RAGWEED WHEALS 


HISTAMINE RAGWEED 
PATIENT 1:1,000 To 1:10,000,000 . 1:1,000 To 1:1,000,000 


BOM ROQD 


— Represents a decrease. - 
0 Represents no change. « 


: 
PATIENT 
T. L. 60 0 0 
G. L. 60 0 0 i 
P.K. 240 0 0 i 
in 60 0 0 
60 0 
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and serial scratch tests with histamine and ragweed solutions were made on the 
right arm. Simultaneously, similar solutions, each containing the specified 
amount of the drug, were applied to scratch sites on the left arm. Comparison 
was made at the end of fifteen minutes. A rather striking diminution in the 
flare surrounding each reaction on the left arm was evident in all subjects. In 
addition, a marked reduction in whealing occurred in seven of the 10 ragweed 
series, and nine of the 10 histamine series; it was most marked in the higher 
dilutions (Table III). This demonstration, readily visible to the examiner, 
leaves no doubt that the experimental drug, in the concentration tested, exerts 
a definite inhibition on the formation of both histamine and ragweed reactions, 
most discernible in the flare and to a lesser extent in the wheal. 

To determine whether the effect of the drug is dependent on chemical com- 
bination with antigen or histamine and to elucidate further the mode of action, 
other experiments were carried out. Two series of scratches were made in the 
usual manner on both arms of 11 ragweed-sensitive subjects. The scratch sites 
on the left arm were each treated with a solution of the drug (50 mg. per cubic 
centimeter). After ten minutes the material was removed, and the arm was 
washed and dried. Solutions of histamine (1:1,000 to 1:32,000) and ragweed 
(1:33 to 1:3,200) were applied simultaneously to the corresponding rows of 
seratch sites on both arms, ragweed on the medial, and histamine on the lateral, 
aspects. Comparison between the two arms was made at the end of fifteen 
minutes. In all cases the histamine and ragweed reactions on the pretreated 
arm (left) showed a marked diminution in flare. In addition there was a 
corresponding decrease in the histamine wheals in all patients, and nine of 11 
subjects showed a decrease in ragweed wheals. The most marked changes oc- 
curred in the lesser concentrations (Table IV). The appearance of these reac- 
tions was similar to that observed when the drug was combined directly with the 
testing solutions. 

Another study was carried out to determine the effect of the drug on the 
fully formed reaction. Histamine and ragweed titrations were performed simul- 
taneously on both arms of three ragweed-sensitive subjects. At the end of fifteen 
minutes, when the reactions had attained their height, each reaction site on the 


TABLE III. THe EFFECT oN SERIAL SCRATCH REACTIONS OF A STANDARD AMOUNT oF DRUG 
(50 Me. PER CuBIC CENTIMETER) COMBINED WITH EACH DILUTION OF HISTAMINE AND RAGWEED 


HISTAMINE RAGWEED 
1:1,000 To 1:32,000 1:33 To 1:3,200 
WHEAL | FLARE WHEAL | FLARE 


met 


—- Represents a decrease. 
0 Represents no change. 
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left arm was treated with a solution of the drug (50 mg. per cubic centimeter). 
Both arms were observed for the next hour. No difference in the rate of resolu- 
tion between the reactions on the two arms was noted. This would perhaps sug- 
gest, although not prove, that, once histamine or H-substance has exerted its 
effect on the blood vessels of the skin, the experimental drug exerts little or no 
effect. 


TABLE 1V. THE EFFECT OF PRETREATMENT OF SCRATCH SITES WITH THE DruG (5 PER CENT 
SOLUTION) FOR TEN MINUTES PRIOR TO THE APPLICATION OF SERIAL DILUTIONS 
or HISTAMINE AND RAGWEED 


HISTAMINE RAGWEED 
1:1,000 To 1:32,000 1:33 To 1:3,200 
PATIENT WHEAL | FLARE WHEAL | FLARE 
G. D. - = = 
F. H. - 0 
L. T. 0 
B.B. - - 
P.M. - - = ae 
W. R. ~ - - - 
E. W. - - 
G. P. - - - - 
-- Represents a decrease. 
0 Represents no change. 


The Local Effect on Wheals of Other Origin.—Many irritant substances are 
capable of producing whealing reactions in the human skin indistinguishable 
from those provoked by histamine. Codeine, morphine, and atropine, among 
others, produce a wheal when introduced into the normal skin. The local effect 
of A524 on codeine wheals was studied. Codeine sulfate (2 per cent solution), 
applied to a seratch on the forearm, produced a wheal from 8 to 10 mm. in 
diameter with a surrounding flare of 22 to 37 millimeters. When scratch sites 
were pretreated with a solution of the drug (50 mg. per cubic centimeter) for 
ten minutes before application of the codeine, the wheals were moderately re- 
duced in size, and the surrounding flare was markedly diminished. The similar 
effect on codeine wheals and those of histamine and ragweed support Lewis’ 
theory of a common mechanism of origin (H-substance). 

The Local Effect of Other Antiallergic Drugs on Whealing Reactions.—Tuft 
and Brodsky” investigated the effects of various drugs on the allergic reaction. 
They reported that epinephrine given subcutaneously, impaired the formation 
of antigen-antibody wheals to some extent, while aminophylline, given intra- 
venously, was only slightly active in this regard. Other substances, including 
ephedrine produced negligible impairment of wheals. In the present study we 
observed that when epinephrine hydrochloride, 1:1,000 to 1:10,000, was applied 
to a scratch site, a marked pallor of the tissues surrounding the serateh occurred 
within a very short time and was still evident at the end of thirty minutes. 
When histamine or ragweed solutions (in sensitive subjects) were applied to 
these epinephrine-treated sites, the wheals were almost entirely inhibited. How- 
ever, beyond the central areas of pallor, little or no change in the flares occurred, 
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The changes observed are markedly different from those produced by A524. 
In five subjects in whom scratch sites were pretreated with aminophylline (2.5 
and 5 per cent solutions), no consistent effect on histamine or ragweed reactions 
was discernible. Preliminary studies with pyridil-N’benzyl-N-dimethylethyl- 
enediamine hydrochloride (63C) indicate that it is at least as effective as A524 
in its action on whealing reactions. 


EFFECT of SINGLE ORAL DOSE (50mg) of DRUG 
on BLOOD PRESSURE of TWO PATIENTS 
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TABLE V. SUMMARY OF CLINICAL RESULTS 


NUMBER OF NUMBER NUMBER 
CONDITION CASES HELPED NOT HELPED 
Urticaria and angioneurotic edema 
Chronic urticaria 1 1 
Acute urticaria 
Urticaria factitia 
‘*Serum-sickness type reaction’’ 
(from penicillin) 
Cold urticaria 
Heat urticaria 
Dermatitis 
Atopic eczema 
Contact eczema 
Dermatitis (unclassified ) 
Vasomotor rhinitis, perennial 
Asthma, nonseasonal 
Pruritus vulvae 
Total 


On 


*Relief of pruritus only. 
#Topical application to skin. 
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The Effect of Oral Administration on Blood Pressuré.—The injection of his- 
tamine in the human subject results in an extreme dilatation of arterioles and 
capillaries with a resultant fall in blood pressure. Epinephrine, a potent vaso- 
pressor drug, in adequate doses can completely antagonize this vasodepressor 
action of histamine. In eight patients studied over a two-hour period following 
the oral administration of 50 and 100 mg. doses of A524, a slight fall in blood 
pressure was observed in most instances (Figs. 3 and 4). In some eases, the 
blood pressure had not returned to normal at the end of two hours. While no 
extensive study of blood pressure was attempted, it seems evident that the drug 
does not antagonize the effects of histamine in the manner of the sympatho- 
mimetic drugs. In view of the rather frequent complaint of drowsiness follow- 
ing the clinical use of the drug it seems reasonable to surmise that the slight 
depression in blood pressure may be central in origin. 


EFFECT of SINGLE ORAL DOSE (100m¢,) of DRUG 
on BLOOD PRESSURE of TWO PATIENTS 
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CLINICAL USE IN ALLERGIC DISORDERS . 


In cases where the drug was found to be of value, its effect was only pallia- 
tive. Symptoms almost invariably recurred a short period after withdrawal. 
The drug was administered in approximately 100 patients in whose condition 
allergy was thought to play a role. In 83 of these it was possible to make a 
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clinical evaluation (Table V). In most cases, 50 mg. three times daily was the 
dose used, but variations were made in many instances, depending on the results 
obtained. It was found that, in some cases in which clinical results were ob- 
tained at this dosage, lesser amounts were sufficient to produce the desired effect. 
When no appreciable change was achieved with the standard dose, the amount 
was increased up to 400 mg. in twenty-four hours if the patient’s tolerance per- 
mitted. Drowsiness, lassitude, vertigo, and dryness of the mouth were the most 
common side effects and in some instances required discontinuance of the drug. 
Two patients complained of symptoms of excitation and wakefulness. One man 
with chronic urticaria, who took the drug over a three-month period, developed 
a vasospastic condition involving the fingers of one hand. Discontinuation of 
the drug failed to alter the situation. Since no similar effect has been observed 
in any other patient under treatment, this development is probably coincidental. 

In the present series, the clinical efficacy of the drug was best demonstrated 
in urticaria. It was found possible to control many intractable eases of chronic 
urticaria of years’ duration, in which other measures had proved of no avail. In 
most of these, the lesions could be abolished and reproduced by alternate ad- 
ministration and withdrawal of the drug. The amount necessary to control each 
patient varied considerably. Clinical effect usually became apparent after one 
or two doses of 50 mg., and lesions recurred within twenty-four hours after 
withdrawal. While it is difficult to evaluate therapy in acute urticaria, a rapid 
response was observed in some cases which we are inclined to attribute to the 
drug. In one patient who developed a serum sickness type of reaction following 
oral penicillin, it was possible to control the urticaria after 150 mg. had been 
given. Three days later this therapy was discontinued with recurrence of severe 
urticaria in approximately eighteen hours. Readministration of the drug con- 
trolled the discomfort within three hours. The joint symptoms in this and two 
other ‘‘serum sickness type’’ reactions from penicillin were not dramatically 
affected by the drug. Similar beneficial effects in urticaria have been reported 
by Friedlaender*® and Curtis.'* 

The relief of pruritus is another of the most important effects of the drug. 
In administering the drug to patients with atopic dermatitis, it was noted that, 
although the lesions themselves were unaffected, the relief of itching was striking 
and usually oeeurred after one or two doses of 50 mg. each. The effect of each 
dose thereafter lasted from four to six hours in most eases. Where itching was 
a greater factor at night, or where extreme drowsiness precluded the use of the 
drug during the day, a single dose of 100 mg. before retiring was adequate for 
a comfortable night. Invariably, with relief of the intense pruritus, definite im- 
provement in skin lesions resulted from the elimination of mechanical trauma 
incident to scratching. The same effect on pruritus was noted in three eases of 
contact dermatitis and one patient with pruritus vulvae of long duration. In 
one ease of dermatitis and excoriation of the upper lip and vestibule of the nose 
due to hay fever, topical applications produced immediate relief and quick heal- 
ing. The same patient remarked that accidental contact of the solution with the 
mucous membrane of the mouth resulted in numbness for some time afterward. 
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Another subject accidentally broke a capsule and reported a similar anesthetic 
effect when the drug made contact with the oral mucosa. The drug was em- 
ployed in 16 cases of chronic asthma and in 18 eases of perennial vasomotor 
rhinitis with definite benefit in only two cases of the latter. T'wo other patients 
with rhinitis felt they were benefited shortly after the drug was started, but 
subsequently no favorable effect was apparent. 

It seems safe to conclude that the drug has definite value in the control of 
urticaria and in the relief of pruritus incident to allergic and probably non- 
allergic disorders. Since the effect is only palliative, its use does not eliminate 
the need for determining underlying etiology where possible and instituting 
appropriate measures to control the basic mechanism. 


DISCUSSION 


The mode of action of this drug as well as that of others of similar nature 
is of great interest. Presumably, the clinical action could be brought about by 
one or more of the following mechanisms: (1) by opposing the pharmacologic 
action of histamine through stimulation of the sympathomimetie system as in 
the case of epinephrine; (2) by direct relaxation of the bronchial musculature; 
(3) by preventing the release of histamine; (4) by direct chemical combination 
with and neutralization of histamine introduced or liberated at the site of action; 
and (5) by blocking the action of histamine, 

Studies on experimental histamine and anaphylactic shock in guinea pigs 
have suggested that the effect of the drug is produced through reduction in the 
degree of bronchoconstriction and vasodilatation produced by histamine.* Ap- 
preciable antiacetylcholine action was also noted. In view of the absence of 
peripheral vasoconstrictor action, the effect of the drug through sympathomimetic 
stimulation does not seem likely. While no definite observations on broncho- 
dilatation have been recorded, the drug was found to be many times more active 
than aminophylline in reducing the mortality of guinea pigs subjected to lethal 
doses of histamine. Dragstedt’> suggests that there is little likelihood of prevent- 
ing the release of histamine unless the injury incident to this release (antigen- 
antibody reaction) is itself prevented. In view of the evidence that the effects 
of introduced histamine are diminished by the drug, prevention of histamine 
release could not adequately explain the mode of action. Wells and his co- 
workers'® believe that direct chemical combination between the drug and his- 
tamine is not likely and suggest that its effect is due to a combination with the 
site of action of histamine, rather than with histamine itself. By so combining, 
the. drug prevents histamine from attaching to this same receptor mechanism, 
thus preventing it from exerting its pharmacologie effect. This action is con- 
sidered competitive, A524 having a greater affinity for the same receptor sites 
than does histamine. The latter explanation is further strengthened by the ex- 
periments presented in this study. The ability of the drug to inhibit the wheal- 
ing reaction by prior application to the reaction site supports the impression 
that the drug is adsorbed on the site of action preventing histamine from pro- 
ducing its effect. Apparently, once histamine has produced its effect, the drug 
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is unable to reverse the reaction but does act to minimize the effect of any further 
histamine elaborated. Lewis’ postulation of a common mechanism in the pro- 
duction of wheals of any origin (H-substanee) is strengthened by the similarity 
in action of the histamine antagonist on wheals produced by histamine, mechani- 
eal stimuli, antigen-antibody reaction, and irritant substances like codeine. 

In view of the very definite local action on histamine and antigen provoked 
wheals, it would seem that the failure to affect the course of rhinitis and asthma 
may well be quantitative rather than qualitative. The striking effect of local 
action, as compared with the more or less indefinite results produced by oral ad- 
ministration, would point in this direction. It is quite logical to surmise that 
were it possible to bring more of the drug to the site of action (the nasal and 
bronchial tissues in this case) a more definite response would be discernible. The 
obvious application of the above thought was attempted. Solutions of the drug 
in physiologic salt solution were prepared for application to the nasal mucosa. 
As little as 0.5 per cent solution was found too irritating for use in the nose. 
Further methods of local application to the nasal and bronchial mucosa are being 
investigated. 

SUMMARY 


1. Oral doses of B-dimethylaminoethyl benzhydryl ether hydrochloride, a 
potent histamine antagonist, in some instances exert a slight inhibition on experi- 
mentally produced histamine whea]s. On the other hand, local application of the 
drug to skin sites either in combination with or preceding solutions of histamine 
results in a marked reduction in the whealing reaction. 

2. Local application exerts a similar effect on ragweed (antigen-antibody ) 
wheals in sensitive subjects. This would suggest that histamine or a histamine- 
like substance plays a role in their formation. Wheals resulting from mechanical 
and chemical stimuli are likewise inhibited by the drug. 

3. Pyridil-N’benzyl-N-dimethylethylenediamine hydrochloride, another his- 
tamine antagonist, exerts an action on whealing similar to B-dimethylaminoethy]l 
benzhydryl ether hydrochloride. The local effect of epinephrine on such reac- 
tions is entirely different. Epinephrine impairs the formation of the wheal 
through local vasoconstriction. Aminophylline applied locally does not mate- 
rially affect histamine or antigen-antibody wheals. 

4. B-dimethylaminoethyl benzhydryl ether hydrochloride is effective in the 
symptomatic treatment of most cases of urticaria and angioneurotic edema, and 
in the relief of pruritus accompanying various skin conditions. The action of 
the drug is palliative and symptoms usually recur on withdrawal. No ap- 
preciable effect was noted in the majority of cases of perennial vasomotor rhinitis, 
and no benefit was observed in eases of nonseasonal asthma. The use of the drug 
does not preclude the necessity of determining underlying etiology and appropri- 
ate measures for its control wherever possible. 

5. The action of the drug is thought to be produced by displacement of 
histamine from its site of action. It is suggested that failure of oral administra- 
tion to affect materially certain cases of allergy where histamine is thought to 
play a role may be the result of insufficient drug reaching the site of action. 


: 

| 

| 


FRIEDLAENDER AND FEINBERG: HISTAMINE ANTAGONISTS 141 


REFERENCES 


. Staub, A. M., and Bovet, D.: Action de la thymoxyéthyldiéthylaminine (929 F.), et des 


éthers phénoliques sur le choe anaphylactique du cobaye, Compt. rend. Soc. de biol. 
125: 818, 1937. 


. Staub, A. M.: Recherches sur quelques bases synthétiques antagonistes de 1’histamine, 


Ann. Inst. Pasteur 63: 400, 485, 1939. 


. a. Rosenthal, 8. R., and Brown, M. L.: Thymoxyethyldiethylamine as an Antagonist of 


Histamine and Anaphylactic Reactions, J. Immunol. 38: 259, 1940. 

b. Wilcox, H. B., and Seegal, B. C.: Influence of an Ethylenediamine Derivative on His- 
tamine Intoxication and Anaphylactic Shock in the Intact Guinea Pig and Isolated 
Guinea Pig Heart, J. Immunol. 44: 219, 1942. 

c. Bourque, J. E., and Loew, E. R.: Effect of Histamine Antagonists on Gastric Secretion, 
Am. J. Physiol. 138: 341, 1943. 

d. Hollenbeck, G. A.: Studies on Effect of Thymoxyethyldiethylamine on Gastric Secre- 
tion in Dog, Am. J. Physiol. 139: 329, 1943. — 


. a. Halpern, B. N.: Etude experimentale des antihistaminiques de synthese, Essais de 


Chemiotherapie des Etatas Allergiques, J. Med. de Lyon 23: 409, 1942. 
b. Halpern, B. N.: Les antihistaminiques de Synthese. Essais de Chemotherapie des 
Etatas Allergiques, Arch. Internat. de Pharmacodyn. et de Therap. 68: 339, 1942. 


. Mayer, R. L., Huttrer, C. P., and Scholz, C. R.: Antihistaminie and Anti-anaphylactic 


Activity of Some Pyridino Ethylenediamines, Science 102: 93, 1945. 


. a. Loew, E. R., and Kaiser, M. E.: Alleviation of Anaphylactiec Shock in Guinea Pigs 


With Synthetic Benzhydryl Alkamine Ethers, Proe. Soc. Exper. Biol. & Med. 58: 
235, 1945. 

b. Loew, E. R., Kaiser, M. E., and Moore, V.: Synthetic Benzyhydryl Alkamine Ethers 
Effective in Preventing Fatal Experimental Asthma in Guinea Pigs Exposed to 
Atomized Histamine, J. Pharmacol. and Exper. Therap. 83: 121, 1945. 


. Feinberg, 8. M., and Friedlaender, S.: Relief of Dermographism and Other Urticarias of 


Histamine Origin by a Synthetic Benzhydryl Alkamine Ether, J. ALLERGY 16: 296, 
1945. 


. Lewis, T.: The Blood Vessels of the Human Skin and Their Responses, London, 1927, 


Shaw & Sons, Ltd. 


. Sciclounoff, F., and Junet, R.: Un nouvel antihistaminique de synthase : l’antergan, Rev. 


med. de la Suisse Rom. 63: 570, 1943. 


. Parrot, T. L.: Syndrome histaminique et antagonistes de l’histamine, Presse méd. 50: 


771, 1942: 


. Feinberg, S. M.: Allergy in Practice, Chicago, 1944, The Year Book Publishers. 
. Tuft, L., and Brodsky, M. S.: The Influence of Various Drugs Upon the Allergie Re- 


action, J. ALLERGY 7: 238, 1936. 


. Friedlaender, A. S.: The Use of a Histamine Antagonist, B-dimethyl-aminoethyl 


Benzhydryl Ether Hydrochloride in Allergic Disease, Am. J. M. Se. (In press.) 


. Curtis, A. C., and Owens, B. B.: B-dimethyaminoethyl Benzhydryl Ether HCl (Benadryl) 


in Treatment of Acute and Chronic Urticaria, Univ. Mich. Hosp. Bull., Ann Arbor 
11: 1, 1945. 


. Dragstedt, C. A.: The Role of Histamine in Various Pathological Conditions and the 


Methods of Controlling Its Effects, Quart, Bull., Northwestern Univ. M. School 19: 
303, 1945. 


. Wells, J. A., Morris, H. C., Bull, H. B., and Dragstedt, C. A.: Observations on the Nature 


of the Antagonism of Histamine by B-dimethyaminoethyl Benzhydryl Ether 
(Benadryl), J. Pharmacol. & Exper. Therap. 85: 122, 1945. 


9 
| 
4 
1 
11 : 
12 
13 
14 
15 
16 


CLINICAL RESULTS WITH BENADRYL* 
GeEoRGE L. Waupsort, M.D., Derrorr, Mic. 


; N AN ATTEMPT to evaluate the efficacy of a drug in allergic diseases, let us 
remember that the symptoms of allergic diseases are usually self-limited. 
Even in chronic, perennial cases, spontaneous improvement may take place at 
‘ any time because of the disappearance of inhaled and ingested antigens from 
the patient’s surroundings and diet. It is likely that spontaneous desensitization 
: to certain antigens, especially to food, occurs frequently. Psychogenic influences 
often play an important part: we all know that the administration of any cap- 
sule or injection may bring about relief. 
In administering B-dimethylaminoethyl benzhydryl ether to 
y our patients, therefore, certain measures were carried out in order to minimize 
the chances of being misled by such spontaneous improvement. The patients 
were selected according to their ability to cooperate and to make adequate state- 
ments concerning the effect of the drug. They were seen every day while the 


i drug was being given and carefully questioned about previously existing symp- 
; toms and the immediate and delayed effect of the drug, as well as any possible 
ill effect from it. Only those patients were given the drug whose allergic condi- 


tion had been in a stationary state. While they might have responded at times 
k to other symptomatic drugs, there had been no progress in their general im- 
f provement at least for several days. Needless to say, no other medication was 


given at the time when the drug was being administered. Special attention was 
directed toward not making changes in the general management of the case with 
regard to diet, type of desensitization, and other factors which may have in- 
fluenced the course of the disease. 

Six doses of 50 mg. each were given at first. In my experience with other 
medications, prolonged administration of a new drug may mislead us in properly 
evaluating its effect. If, therefore, the patient did not exhibit an immediately 
favorable response, the drug was not considered beneficial. On the other hand, if 
the treatment was helpful, a placebo was given whenever possible when the 
patient asked for a second supply of six capsules. Some received sugar capsules; 
others who had experienced drowsiness from the drug were given capsules con- 
taining 11% grains of phenobarbital in an attempt to simulate the hypnotic effect. 


RESULTS 


There was a total of 165 cases. The distribution as to the various diseases 
is given in Table I. Undoubtedly, urticaria responded most favorably to the 
medication; 16 of 20 patients reported prompt and marked relief which lasted 
as long as four hours after a capsule was taken. In the majority, the symptoms 
tended to return after four to six hours and disappeared again on taking a 


*Read as part of a symposium on antihistaminic drugs at the Second Annual Meeting 
of the American Academy of Allergy, Chicago, IIl., Dec. 11, 1945. 
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TABLE I. RESULTS WITH BENADRYL ° 


CLINICAL RESULTS WITH BENADRYL 


BY-EFFECTS 
DIAGNOSIS TOTAL SYMPTOMS* 
: COMPLETE | PARTIAL | NOBETTER |NONE| D | A|N|V|P|M 
Bronchial asthma (perennial) | 48 | 15 (32%) | 9 (18%) | 24 (50%) | 17 | 24|2]|3 2 
Bronchial asthma (seasonal) 30 9 (30%) 5 (16%) 16 (54%) 9 | 20; 1 
Hay fever 31 16 (51%) 7 (23%) 8 (26%) | 12 | 18 1 
Vasomotor rhinitis 23 | 10 (48%) 7 (31%) 6 (26%) | 16 6 1 
Urticaria 20 (80%) 4 (20%) 11 8 1 
Migraine 4 - 2 + 
Allergic conjunctivitis 3 1 1 2 
Atopic eczema 6 1 1 + 3 3 
Total 165 71 0 64 73 | 811314111112 


*D, dizziness and drowsiness; A, asthma; N. nausea; V, vomiting; M, muscular twitching; P, paresthesia. 


second capsule. Five of the 16 patients were given the placebo capsule with no 

improvement whatsoever. I, therefore, felt that their improvement could not 
have been on a psychogenic basis.. The results were equally remarkable in hay fe- 
ver. Among 31 patients, only eight failed to report benefit, while in the perennial 
group of allergic nasal disease, only six of 23 were not relieved. In several of 
these patients,-I was able to observe objectively how the nasal discharge and 
the irritation in the eyes began to clear up within twenty minutes. In one, a 
large polyp became visible after the edema in the nasal passages had disappeared. 
Several hours later, when the effect of the drug had subsided, the edema re- 
turned and prevented the visualization of the polyp. 


In the group of asthmatics the results were not as striking as in the other | 


two groups. Sixteen of 30 of the seasonal (pollen!) asthmatics showed negative 
results, while among the 48 perennial asthmatics 24 showed no improvement. 


TOXICITY 


The majority of the patients related some degree of dizziness and sleepiness 
following the administration of the medication. Two complained of considerable 
muscular twitching, one complained of numbness of the hands and feet, and one 
developed vomiting. Three patients had to discontinue the drug because of 
severe asthmatic attacks. If these attacks were actually the result of the inges- 
tion of the drug, the possibility arises that there might have existed spontaneous 
sensitization to it and that these may have been the expression of a generalized 
allergic reaction. 

Five patients continued the drug for a period of eight weeks. They reported 
that it was as effective at the termination of this period as it was before. It must 
be said, however, that they took it only when necessary about two to three times 
daily and not at regular intervals. 

Probably the most impressive case was that of a 7-month-old infant who had 
extremely severe attacks of asthma rather regularly every ten days. These at- 
tacks lasted about ten to fifteen hours; they always terminated in pneumonitis. 
Their cause was not known. During the course of the attacks extreme shock was 
present; the child was completely unconscious, with marked eyanosis. The 
respiratory rate ranged between 80 and 90 per minute and the pulse rate could 
not be determined. Many efforts had been made, without avail, to relieve the 
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attacks. When 0.05 Gm. of B-dimethylaminoethyl benzhydryl ether hydro- 
chloride were given orally, a marked change in the child’s condition took place 
within one-half hour. The pulse rate dropped to about 90 and the respiration 
rate dropped from 94 to 36. On two subsequent occasions similar observations 
were made with the drug; particularly a considerable lessening of the duration 
of the episodes was noted. 

Another case of interest is that of a 21-year-old veteran who was afflicted 
with severe urticaria and asthma. After the first dose, the urticaria cleared 
up, whereas the asthmatic attack persisted unabated. 


COMMENT 


Among the many new measures which I have had occasion to employ experi- 
mentally in allergic diseases during recent years, the action of this drug was most 
impressive. It is true, it is by no means ideal because there are unpleasant by- 


i effects in a large number of patients. The fact that three patients suffered 
i asthmatic attacks shortly after its ingestion raises the question as to whether or 
not there may be a spontaneous sensitivity to it. Yet, nearly all other medica- 
i tions for allergie diseases are not devoid of side effects. Ephedrine is un- 
| doubtedly much less desirable in this respect than this drug. Compared with 
A aminophylline, however, the side effects are more unpleasant. 


The drug is not a cure for an allergic disease but strictly of symptomatic 
value. This has been observed repeatedly, especially in those cases in which 
placebos were given. 

Advanced asthma responded much less to the medication than hives and hay 
i fever. This indicates, perhaps, a more pronounced action of the drug on the 
b allergic wheal than on the spasm of the bronchial musculature. Should this be 


true, it would be an ideal supplement for aminophylline which is known to 
be ineffective in urticaria and hay fever but useful in asthma. Some of the 
patients with asthma who did not improve readily proved to be eases of 
infectious asthma, as they were subsequently relieved by sulfonamides or 
penicillin. This again adds to the evidence that this new drug is less effective on 
bronchospasm which dominates the clinical picture in infectious asthma than on 
the allergic wheal. The striking results in the patient with infantile asthma tend 
to support this theory, if we consider that, in infantile asthma, there is con- 
siderable allergic edema in the lungs. 


10 PETERBORO 
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B-DIMETHYLAMINOETHYL BENZHYDRYL ETHER HYDROCHLORIDE 
(BENADRYL) ITS USE IN ALLERGIC DISEASES* 


SamvuEL J. Levin, M.D., Derrort, 


ENADRYL”’ is the name given by the manufacturert to a new chemical 
compound, #-dimethylaminoethyl benzhydry] ether having 
the following structural formula: 


CHOCH,CH,N(CH,),. HCL 


This compound has recently been introduced for clinical trial, after ex- 
tensive animal experimentation in the laboratories of the manufacturer. The 
results of these and other experiments” * seem to indicate that this new drug is 
a powerful antagonist to many of the pharmacologic actions of histamine 
including its effect on the smooth muscle of the bronchioles and intestines of 
the guinea pig. It was shown to be very effective in relieving anaphylactic 
shock in guinea pigs and preventing death from bronchiospasm following fatal 
doses of histamine. It is generally believed that at least some of the symptoms 
occurring in allergic diseases, as a result of the antibody-antigen reaction in 
the sensitized cells, are due to the liberation of histamine or a histamine-like 
substance having a similar pharmacologie effect. For this reason, the clinical 
trial of the drug in allergic patients is undertaken with great interest. It 
should be noted that toxicologie studies carried out by the manufacturer indi- 
cated extremely low toxicity in guinea pigs using many times the doses which 
were used clinically in this series of cases. 

Dosage.—The drug was given to adults in doses of 50 to 100 mg. (one to 
two capsules), every four to six hours. The material is also supplied in elixir 
form, each teaspoonful containing 10 mg. of the drug. This is a convenient 
method of administering the drug to infants and young children. Such pa- 
tients were given from 5 to 20 mg. two to four times daily depending upon, 
or as required by, the symptoms. In a number of patients in whom side reac- 
tions did not oceur and who received no benefit using the afore-stated dosages, 
much larger doses of the drug were given. Several adult patients received 
as high as 300 mg. at one dose several times daily. Because of the frequency 
of side reactions, chief of which was drowsiness, in some cases to the extent of 
narcosis, the initial dose of the drug was always given in the evening so that, 
if such a reaction occurred, the resultant disability would not be too serious. 


*Read as part of a symposium on eng ae drugs at the Second Annual Meeting 
of the American Academy of Allergy, Chicago, IIl., - 11, 1945. 


+Parke, Davis and Company, Detroit, Mich. 
145 


| 

| 

| 


146 


THE JOURNAL OF ALLERGY 


The drug was given to over 400 patients presenting a variety of allergic 
symptoms. Two hundred and twenty-three eases are included in this study. The 
others were eliminated for various reasons. 

Side Reactions —The most striking observation in this study was the large 
number and great variety of side reactions which occurred, as follows: 


Drowsiness Numbness Hot flashes 
Weakness Cold extremities Pallor 

Stupor Jitters Nausea 
Narcolepsy Collapse Bad taste 
Confusion Exhaustion Dry mouth 
Somnambulism Palpitation Sore tongue 
Dizziness Irritability Blurred vision 
Indigestion Aggravation of allergic symptoms 


The most common side reaction was drowsiness, which occurred in about 
60 per cent of those patients having reactions. The drowsiness was usually of 
moderate degree, but in some cases the anesthetic effect of the drug was very 
marked, and several patients reported sleeping from fifteen to eighteen hours 
after receiving 50 mg. of the drug. This effect was less marked in infants and 
children, even after relatively larger doses. The symptoms, other than drowsi- 
ness, as listed occurred much less frequently, but all such symptoms were noted 
in more than one patient. The symptoms produced by the drug were severe 
enough in about one-half of the patients who had reactions to warrant dis- 
continuance of the drug. A number of the patients refused to take a second 


‘dose following a severe side reaction. Some, who benefited by the drug but 


in whom side reactions occurred, obtained: relief by reducing the dosage to 10 
or 20 milligrams. A number of these were able to tolerate the smaller doses 
with milder side reactions and with some degree of relief. It was noted that 
in some patients, if the drug was continued in reduced dosage despite mild re- 
actions, many of them eventually overcome the tendency to such reactions and 
were able subsequently to tolerate larger doses with good therapeutic effect. 
The tendency to side reactions was, however, somewhat unpredictable. A num- 
ber of patients stated that, with the same dosage of the drug, side reactions 
would occur on some oceasions and not on others. 


RESULTS OF TREATMENT 


The effect of the drug was generally very definite. Relief was either marked 
and, frequently, complete or was lacking entirely. Thus, patients were usually 
very dogmatic in their statements as to the effect of the drug. A summary of 
the effect of the drug on the symptoms of various allergic diseases appears in 
Table I. 

The relief obtained in all cases was entirely palliative and temporary, 
generally lasting from three to six hours. In a number of patients the effect 
of the drug was unpredictable, producing relief on some occasions and having 
no effect under similar conditions at another time. 

Asthma.—Eighty-seven patients were studied; 15 were children. The re- 
sults were very much the same in each age group. The children exhibited a 
greater tendency to side reactions, 86 per cent as compared to 51 per cent in 
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TABLE I. SUMMARY OF CASES TREATED WITH f-DIMETHYLAMINOETHYL 
BENZHYDRYL ETHER HYDROCHLORIDE 


RELIEVED SIDE REACTIONS 


DIAGNOSIS AGE GROUP PATIENTS % % 


Asthma Children 66 86 
Asthma Adults 7 65 51 
Hay fever Children 60 33 
Hay fever Adults 58 78 
Migraine Children 66 
Migraine Adults 60 60 
Urticaria, Children 100 
acute 
Urticaria, Adults 
chronic 
Allergic Children 
rhinitis 
Allergic Adults 
rhinitis 
Atopic eczema Infants 
Chronic atopic Children 
eczema and ado- 
leseents 
Generalized Adults 
contact 
dermatitis 
Drug eruption Adults 2 1 
(sulfa) 


Total 223 60 144 638 7 = 3% 


77 
66 


to bo bo 


adults. The drug was almost without effect when the asthma was precipitated 
or complicated by a respiratory infection. In a number of patients whose 
attacks were usually relieved by the drug, it was noted that even with much 
larger doses (up to 300 mg. in one ease) no relief of the asthmatic symptoms 
occurred in the presence of a ‘‘cold.”’ 

It was also noted in several pollen asthmatics that their nasal symptoms 
were frequently relieved, on some oceasions without affecting the asthma. In 
general, however, when the drug was effective in controlling nasal symptoms, 
considerable relief of the chest symptoms occurred. 

It was interesting to note that in four cases the asthma was definitely ag- 
gravated by the drug. In one case, aggravation occurred in the office. After 
taking 50 mg. of the drug, the patient developed a severe attack requiring 
epinephrine. Another patient reported marked aggravation of his attack with 
50 milligrams. Several weeks later the same patient had similar aggravation 
“ symptoms after taking 25 mg. of the drug. Two other patients reported 

‘choking up’’ within fifteen minutes of taking 50 milligrams. 

Hay Fever.—Seventy-eight’ patients with hay fever were treated with the 
drug. Of these, 10 were children. Many were receiving pollen desensitization 
and were given the drug for symptomatic relief on days when their symptoms 
were not under control. Others were new patients who received the drug in an 
attempt to control symptoms while desensitization treatment was instituted. 
Even though some patients were thus receiving injection treatment the action 
of the drug could be readily evaluated, sinee, if relief oceurred, it was usually 
prompt and definite within twenty to thirty minutes. 
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Fifty-nine per cent of the hay fever patients receiving the drug reported 
good symptomatic relief. The percentage was approximately the same in chil- 
dren and adults. In contra-distinction to the asthmatic patients the side reac- 
tions were much less frequent in children, 33 per cent as compared to 78 per 
cent occurring in adults. It should be noted again that when relief was ob- 
tained in these cases it was for short periods lasting from three to six hours 
and was frequently not consistent. A number of patients were relieved by the 
drug on certain days and not on others, even though larger doses were taken. 
There were no cases of hay fever aggravated by the drug. 

Migraine.—Three children and 15 adults were treated, with approximately 
the same results in each age group. None of the children had side reactions. 
However, several slept very well following the diminution of the headache, 
and it would be difficult to determine whether the drug was responsible for 
the sleep or whether it was a postmigrainous drowsiness. 

The effect of the drug was very variable in most of those patients who 
were relieved. In several, no relief resulted from a dosage the same or larger 
than one formerly effective. Two patients reported definite aggravation of 
headache on each of several occasions when the drug was tried in doses of 
25 to 50 milligrams. 

Allergic Rhinitis——The drug was least effective in allergic rhinitis in adults. 
Two of three children were benefited, but only two of 11 adults had any relief 
although the drug was given in doses of 50 to 100 mg. three to four times a day 
in many of these cases. All patients in this group had side reactions except one 
child. Several of the patients with allergic rhinitis had asthmatic attacks at 
times. It was noted that the asthma was occasionally benefited by the drug, but 
the nasal symptoms were not appreciably influenced. The reverse of this was 
noted in the pollen hay fever group. 

One ease of allergic rhinitis was definitely aggravated by the drug on each 
of several occasions when it was given. 

Urticaria.—The drug is very useful in urticaria, as previously reported.* * 
Two children having severe acute attacks of urticaria, one with giant lesions, 
were promptly and completely relieved after each dose of the drug. The effect 
of the drug was almost as rapid in producing relief as an injection of epineph- 
rine. One child required 50 mg. every three to four hours for several days until 
the tendency to urticaria subsided. The other required, and tolerated without 
symptoms, 100 mg. several times daily for three days whenever the lesions re- 
eurred. Neither child had side reactions. These cases were of the severity that 
would ordinarily have required several injections of epinephrine daily in order 
to control symptoms. Usually within fifteen minutes after taking the drug, the 
itching subsided and the lesions began to fade. 

The effect of the drug in nine adults having chronic urticaria was not so 
striking. Six were relieved for several hours at a time on doses varying from 
50 to 200 mg. several times a day. Invariably the symptoms recurred upon the 
withdrawal of the drug. Two of the six patients developed a tolerance for the 
drug so that no relief resulted after an initial period in which the drug was 
effective. One patient, previously benefited by 100 mg. several times a day, 
obtained no relief several months later from doses up to 300 milligrams. 
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Infantile Eczema.—The drug seemed to be definitely of value in infantile 
eczema for control of itching. Four infants were given the drug during the — 
period when allergic studies were being carried out to determine the etiologi- 
eal factors involved. It was found of value in three of these. Definite relief 
from itching occurred after each dose of 1 teaspoonful (10 mg.) of the drug, 
repeated three to five times daily. Two of the infants seemed drowsier after 
the medicine was given, but side reactions in this age group are difficult to 
evaluate. It is also difficult to know whether the infants who slept better and 
itched less seemed relieved because of the narcotic effect of the drug or be- 
cause of its antipruritic action. The impression from observation of these 
cases is that it was the latter effect which was responsible for the relief noted. 

Chronic Atopic Eczema.—Six patients varying in age from 6 to 15 years 
are included in this study. Three were definitely relieved of itching to a great 
extent as long as the drug was given. The diminution in the pruritis produced 
moderate improvement in the appearance of the lesions. Those in whom side 
reactions occurred took the drug only at night.- The others were advised to— 
take from 50 to 100 mg. two to three times a day. Allergic studies were car- 
ried out on these patients while an attempt was made to control the symptoms 
with the drug. - 

Generalized Contact Dermatitis—Three patients with severe generalized 
eruptions due to contactants, in whom pruritus was very marked, were treated 
with the drug. Two obtained good relief from the itching. 

Drug Eruptions—Two patients were treated who had severe generalized 
pruritic eruptions following sulfathiazole medication internally. One of these 
experienced definite relief after each dose of 100 mg. of the drug. This was 
repeated every four to six hours depending on the recurrence of symptoms 
which finally cleared up after the third day. This patient developed moderate 
drowsiness. The other patient with similar symptoms was unrelieved but had 
no side reactions. _ 

Effect on Skin Tests——The drug was of considerable value in many eases to 
control symptoms while allergic studies were being carried out. It was, there- 
fore, important early in these observations to determine whether the ingestion 
of the drug in the amounts used clinically could diminish the reactivity of the 
skin sufficiently to vitiate the results of skin testing. This investigation was 
carried out as follows: scratch tests with concentrated short and giant rag- 
weed were made on autumnal hay fever patients. The following day the 
scratch tests were repeated twenty minutes after the patient had ingested 100 
mg. of the drug. This experiment was carried out in five patients with very 
much the same results in each. There was no definite effect on the size of the 
skin reaction in any case. It was observed, however, that the skin reaction 
was slower in reaching the maximum size. Most of the patients tested stated 
that there was less itching at the site of the tests than there had been on the 
previous day. 

In view of the pharmacologic action of the drug as a histamine antagonist, 
one would expect that intradermal tests with serial dilutions of histamine (or 
with ragweed extract) would reveal that the threshold of reactivity of the skin 
would be raised. From a practical standpoint, however, our interest was not 
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to determine such possible small differences in the effect of the drug on the 
skin tests but to quickly settle the question as to whether or not the results of 
the skin tests as ordinarily carried out would be vitiated. 


SUMMARY 

1. B-dimethylaminoethyl benzhydryl ether hydrochloride (Benadryl) is a 
useful drug in the treatment of allergic diseases. It relieved 60 per cent of 223 
patients presenting a variety of allergic symptoms. 

2. It is entirely palliative in action, and withdrawal is followed by recur- 
rence of symptoms. 

3. Its effect was variable and frequently unpredictable in the same patient. 

4, It was not very effective in asthma complicated by a respiratory infection. 
It was least effective in allergic rhinitis. 3 

5. It was very useful in urticaria and for the control of pruritis in the al- 
lergic dermatoses. 

6. Side reactions were frequently encountered, occurring in 63 per cent of 
the patients. The chief side reaction was drowsiness of varying degree up to 
narcolepsy. One-half the patients developing reactions had to discontinue the 
drug. The tendency to side reactions was frequently overcome by continuation 
of the drug with reduced dosages. 

7. Side reactions were unpredictable, not always occurring in the same pa- 
tient, at the same dosage, and under the same conditions. 

8. The drug produced an aggravation of symptoms in four asthmatic pa- 
tients, one patient with allergic rhinitis, and two with migraine. 

9. A tolerance was developed by two patients with urticaria who were at first 
definitely relieved by the drug. 

10. The drug did not appreciably influence the scratch test for ragweed 
carried out twenty minutes after the ingestion of 100 milligrams. 

11. The drug should be of considerable value in those patients able to 
tolerate it for the control of symptoms while allergic investigations are being 
carried out. 
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THE SYMPTOMATIC TREATMENT OF BRONCHIAL ASTHMA AND 
HAY FEVER WITH £-DIMETHYLAMINOETHYL BENZHYDRYL 
ETHER HYDROCHLORIDE*}+ 


G. A. Koruscue, M.D., L. E. Prickman, M.D., anp H. M. Carryer, M.D., 
RocHESTER, MINN. 


UR report deals with the use of B-dimethylaminoethyl benzhydryl ether 

hydrochloride in treating 83 patients afflicted with hay fever, bronchial 
asthma, or the two in association. The dosage employed was 50 to 100 mg. 
by mouth, three times daily. Unless the patient claimed at least 50 per cent 
relief from symptoms following a reasonable trial of treatment, we called the 
result ‘‘no benefit.’’ 

In Table I are summarized the results of treatment in the total group. 
Fifty-seven patients (69 per cent) reported benefit, whereas 26 (31 per cent) 
reported no benefit. 

The results of treatment of the group afflicted just with hay fever also are 
shown in Table I. Thirty-nine patients (75 per cent) of a total of 52 reported 
benefit, while 13 (25 per cent) reported no help. Of the 39 benefited, 10 ob- 
tained almost complete relief, 19 claimed 75 per cent relief, and 10 reported 
at least 50 per cent relief. Of the 13 patients not relieved, eight stopped taking 
the drug because of unpleasant side effects, while five took it long enough to 
constitute a fair trial. 

The results of treatment of the group afflicted with hay fever in association 
with asthma also is given in Table I. Fourteen (74 per cent) of the group 
reported benefit, while five reported no help. Of the 14 who reported benefit, five 
noticed relief of the hay fever but not of the associated asthma. Of the five who 
reported no help, three gave the medication a fair trial, but two discontinued 
its use without a fair trial because of unpleasant side effects. 

To date, we have had less experience in treating patients afflicted with 
bronchial asthma alone than we have had in treating patients in the other two 
groups discussed. The results so far are less encouraging. Of the 12 patients 
treated, four reported benefit while eight reported no help. 

We must reckon with certain side effects of the drug. Drowsiness, which 
is an unpleasant symptom, was reported by 25 patients. In some eases, this 
symptom was so severe that the patients stopped use of the drug; in others, this 
effect would disappear gradually. During the daytime, an attempt to counter- 
act this effect by the use of caffeine or benzedrine is worth making. At bedtime 
it is not an undesirable effect for patients afflicted with either asthma or hay 
fever. 


*From the Division of Medicine, Mayo Clinic. 


+Read as part of a symposium on antihistaminic gc at the Second Annual Meeting of 
the American Academy of Allergy, Chicago, Ill., Dec. 11, 1945. 
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TABLE I. RESULTS OF TREATMENT OF PATIENTS WITH HAy FEVER OR ASTHMA OR BOTH IN 
ASSOCIATION WITH BENADRYL 


BENEFIT NO BENEFIT 
CASES | PERCENT CASES | PERCENT 
Hay fever only 75 13 25 
Asthma and hay fever in ra 


association 74 5 
Bronchial asthma only 33 8 67 
6 


Total group 69 2 31 


Nervousness, variously described by the patient as an inward feeling of 
uneasiness or trembling, has been reported. If the dosage was kept small, this 
effect proved to be no serious objection. Nausea was reported by one of the 
total group and facial edema was reported by one. 

The dosage need not be large for most patients afflicted with hay fever. The 
beneficial effects noted are cessation of the nasal discharge and relief of the 
irritated feeling in the nose and eyes. This relief may be noted within sixty 
minutes after 50 mg. of the drug are taken and may last five to eight hours. 
Thus, some patients with hay fever are almost completely relieved by taking 
only two to three doses of 50 mg. each daily. 

In the treatment of asthma, we feel the need of considerably more expe- 
rience before we shall be able to draw any definite conclusions regarding the 
usefulness and limitations of the drug. 

In conclusion, we feel that the results achieved in the symptomatic treat- 
ment of hay fever justify the continued trial of this new medication in the 
treatment of this and other allergic disorders. 


(To be concluded.) 
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Original Articles 


ANTIHISTAMINIC SUBSTANCES WITH SPECIAL REFERENCE 
TO PYRIBENZAMINE 


L. Mayer, M.D.,* Summit, N. J. 


HE histamine theory of anaphylactic poisoning presented in 1911 by Dale 

and Laidlaw' remained for many years an interesting theoretical conception 
but was not followed up by any systematic research for antihistaminie sub- 
stances. Several years before Dale and Laidlaw formulated their theory, von 
Pirquet? had insisted upon the close relationship between anaphylaxis and 
allergy, and one might then have anticipated, as we see today, that an anti- 
histaminie substance would automatically have an antiallergie activity. This 
dormant period lasted almost thirty years, and the first systematic search for 
antihistaminic substances was begun only in 1937. 


Two main groups of chemically well-defined substances are claimed today 
to have specifie antihistaminie activities : 


First—Amino acids like arginine, histidine, and cysteine, described in 
1937 by Edlbacher, Jucker, and Baur’ as specific antihistaminic substances. 

These and related substances, as, for instance, certain guanidine derivatives 
like areaine, will prevent histamine contraction of the normal guinea pig intes- 
tine and guinea pig uterus in vitro and also the anaphylactic contraction of 
sensitized organs in vitro in the Schultz-Dale experiment. But their activity is 
slight, since it is necessary to employ 250,000 times more arginine than histamine 
in order to counteract the histamine reaction. 

None of these substances have any therapeutic effect in vivo; they are in- 
active against histamine poisoning and anaphylactic shock. 

Second.—Certain aromatic derivatives of amino-ethanol and _ ethylene- 
diamine, the antihistaminie activity of which was detected in 1937 by Bovet 
and Staub‘ and in 1939 by Staub;> diethylaminoethanol esters of fluoren- 
carboxylic acid and dihydro-anthracene-carboxylie acid, studied by Lehmann and 
co-workers,*’ and benzhydryl ethers of $-dimethylaminoethanol studied by 
Loew, Kaiser, and Moore® and Loew and Kaiser.’ All these substances are 
chemically and pharmacologieally closely related. ; 


Among a great number of sympathicomimetic and sympathicolytie sub- 
stances which Staub examined for their possible antihistaminic activity in vitro, 
This is a condensed form of the presentation before the Gibson Island Conference on 


Medicinal Chemistry held on July 3, 1945, under the auspices of the American Association for 
the Advancement of Science. - 


*Research Laboratories, Ciba Pharmaceutical Products, Inc., Summit, New Jersey. 
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only two showed an unusually high antihistaminie activity. The first of these 
substances was thymoxydiethylethylamine, designated as 929F. This compound 
was described in 1929 by Anan,'® and the pharmacology of a homologue, the 
dimethyl derivative, was published in 1932 by Okazaki;" the latter is used in - 
Japan in therapy as an oxytocie substance under the name of Tastromine. To 
the same group belongs ‘‘Gravitol’’ (2-methoxy-6-allylphenoxy-diethyl-ethy]- 
amine), introduced by Eichholtz’? in 1928 as an oxytocie drug with ergotamine- 
like activity (Table I). Whereas all three substances act powerfully upon the 
uterus, 929F is the only compound which has both an oxytocie and a high anti- 
histaminiec power. 

The second substance, the antihistaminic activity of which was found by 
Staub, is somewhat related to the first: it is N-N-diethylaminoethylene-N’- 
ethylaniline, designated as 1571F. This substance is 25 per cent more active 
than 929F. 


TABLE I. PHENOXY COMPOUNDS OF ETHYLAMINE 
929F TASTROMIN GRAVITOL 
ANAN, 1929 OKAZAKI, 1932 EICHHOLTZ, 1928 


CH, CH, CH, CH, 
% 


0-CH,CH,N O-CH,CH,N O-CH,CH, 
C,H, CH, C.H, 


'H, CH, CH,—CH,—CH, 


Continuing Staub’s experiments, Halpern'® found, in 1942, among new 
derivatives of 1571F two substances—2325 RP (N-N-dimethylaminoethylene-N’- 
ethylaniline) and 2339 RP (N-N-dimethylaminoethyl-N’-benzylaniline)—which 
were not only many times more active than those described by Staub but also 
much less toxie for man. 


Mayer, Huttrer, and Scholz'** have recently investigated a number of 
a-amino-pyridyl- and a-amino-picoline derivatives related to 1571F and have 
shown their high antihistaminie activity. Numerous closely related pyridy]- de- 
rivatives showed great variation in their activity in vitro and in vivo; the most 
active was N, N-dimethyl-N’-benzyl-N’ (e-pyridy1) -ethylenediamine, ‘‘CIBA 63,”’ 
‘‘pyribenzamine.’’ Only after completion of this study the European literature 
became available and we found that, in the meantime, an a-aminopyridine deriva- 
tive, the methoxybenzy] derivative of 63, had been described under the number 
2786 RP in France by Bovet, Horclois, and Walthert.** Little experimental data 
on this substance are available at present (Table IT). 

In this paper we shall compare the antihistaminic and antianaphylactic 
activities of the most effective substances and shall report then the experiments 
which have suggested that their antianaphylactic and is 
identical with their antihistaminic activity. 
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TABLE II, ANILINE COMPOUNDS AND a-AMINO-PyRIDYL COMPOUNDS OF ETHYLENAMINE 


1571F 2325 RP 2339 RP 
STAUB HALPERN HALPERN 


C.H, CH, CH, 


| 


CH, CH, 


PYRIBENZAMINE 2786 RP 
MAYER, HUTTRER, SCHOLZ BOVET, HORCLOIS, WALTHERT 


CH.< OCH, 
CH, 


ANTIHISTAMINIC ACTIVITY IN VITKO 


The antihistaminic activity in vitro of all these substances has been tested 
according to the usual methods on various tissues—on guinea pig and rabbit 
intestines, guinea pig uterus, isolated lungs, and bronchi. ; 

On the isolated guinea pig intestine, the limit of antihistaminie activity 
of Staub’s first substance, 929F, was 20 y per milliliter. That means the rela- 
tively high concentration of 1:50,000 was necessary to prevent or reduce the 
contraction of the guinea pig gut produced by an histamine concentration of 
1:10,000,000; in other words, about 100 mol of 929F neutralize 1 mol of 
histamine. But the new compounds of this group of substances were found 
more active, as shown by the average minimum dose of each antihistaminie sub- 
stance necessary to prevent any histaminic contraction. N, N-dimethyl-N’- 
benzyl-N’-(y-picolinyl)-ethylenediamine (CIBA 91), in a concentration of 
1:5,000,000, is sufficient to neutralize the contraction of the guinea pig gut pro- 
duced by 1:10,000,000 and occasionally 1:1,000,000 concentration of histamine. 
Pyribenzamine is up to ten times as strong and is active in a concentration of 
1:50,000,000; thus, 1 mol of it neutralizes up to 100 mol of histamine. According 
to these figures, ‘‘pyribenzamine’’ would be 1,000 to 10,000 times more active 
than 929F (Fig. 1 and Table III). ; 

There can be no doubt that some progress has been made, especially if we 
recall that 250,000 parts of arginine are needed to counteract one part of 
histamine. This indicates that ‘‘pyribenzamine’’ is several million times more 
active than the so-called antihistaminic-active arginine, 


| 
| CH, 
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TABLE III. ANTIHISTAMINIC ACTIVITY IN VITRO (GUINEA PIG GUT) 


CONCENTRATION IN 929F 1571F 2325 RP 2339 RP Pyri- 
BATH LIQUID benzamine 
(Y PER ML.) 

HISTAMINE 0.1 0.1 to 1.0 0.03 to 0.15 | 0.03 to 0.1 | 0.1 tol 

ANTIHISTAMINIC 20 10 to 15 1 to 1.5 | 0.05 to 0.1 | 0.02 to 0.04 
SUBSTANCES 

AU A. Staub |A. Staub B. N. Halpern|B. N. Halpern} R. L. Mayer 

B. N. Halpern 


Fig. 1.—Isolated guinea pig intestinal strip in tyrode solution. In 1, 2, 3, 4, 5, 6, 7, and 
8 one y per milliliter of histamine diphosphate was added; 0.02 y per milliliter of pyribenza- 
mine was added one minute before the histamine doses in 3 and 6. This dose of pyribenza- 
mine prevents almost completely the action of 50 times more histamine diphosphate. 


Fig. 2.—Isolated guinea pig intestinal strip in tyrode solution. In 1, 2, 4, 5, 6, 8, 9, and 
11, 0.2 y rer milliliter of acetylcholine were added; in $, 1 per millimeter of “Trasentin” 
was added; in 7, one y per milliliter of pyribenzamine was added; and in 10, one y per milli- 
liter of 2339 RP was added. The responses indicate that, as an anticholinergic agent, ‘“Tra- 
sentin” is more potent than pyribenzamine and 2339 RP. 


a 
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929F and 1571F in suitable doses contract the isolated guinea pig uterus; 
this oxytocie activity is greater than the antihistaminie activity and interferes, 
therefore, if we try to counteract histamine on the guinea pig uterus. In 
2339 RP, or in ‘‘pyribenzamine,’’ on the contrary, the antihistaminic activity is 
much higher than the oxytocie activity, and it is thus possible to demonstrate 
that 10 to 50 y of ‘‘pyribenzamine’’ prevent a histamine contraction of the 
guinea pig uterus. 

All these substances are antispasmodies and they have a definite anti- 
cholinergic activity which is, however, much less than their antihistaminic 
activity ; ‘‘pyribenzamine,’’ for instance, is about 1,000 times less active against 
acetylcholine than is ‘‘Trasentine’’ (Fig. 2). 

The antihistaminie activity in vitro can easily be demonstrated on other 
organs as, for instance, perfused lungs and isolated bronchi. Rennick and co- 
workers” have shown that, in isolated lungs, 25 to 50 y of ‘‘pyribenzamine’’ pro- 
tect completely against intratracheal injections of 50 y of histamine for about 
fifty minutes; and Ellis’* reported that the benzhydryl-ether of 8 dimethylamino- 
ethanol in doses of 10 mg. prevented the bronchoconstriction produced by 100 y 
of histamine simultaneously injected. 


ANTIHISTAMINIC ACTIVITY IN VIVO 


Two methods have been used to determine antihistaminie activity in guinea 
pigs. The first test is based upon the decreased toxicity of intravenously injected 
histamine. A dose of 0.5 to 0.6 mg. of histamine per kilogram of body weight is 
known to kill guinea pigs in a few minutes, but, if an active antihistaminic 
substance is injected prior to the injection of histamine, the animals can tolerate 
several lethal doses of histamine without any toxic signs. Since there is no ac- 
cumulation or inereased tolerance to histamine after several consecutive injec- 
tions, the amount of histamine which is needed to kill the protected animal thus 
provides a quantitative index of the antihistaminic power of a protecting sub- 
stance (Staub). 

A standard dose of 5 mg. of the antihistaminic substance is injected sub- 
cutaneously or intravenously; fifteen to twenty minutes later increasing doses 
of histamine are injected into the vein until death occurs. 

The results seen in Table IV show that the protective power of the different 
substances is proportionate to their antihistaminie activity in vitro; the smaller 
the protective dose in vitro, the greater the protection of the animal. 929F 


TABLE IV.. COMPARISON BETWEEN ACTIVITY IN VITRO (GUINEA PIG GUT) AND IN Vivo 
(HISTAMINE SHOCK IN GUINEA PiGs) 


COMPOUND 929F — 1571F .| 2325 RP 2339 RP Pyri- 
benzamine 
MINIMAL ACTIVE DOSE 20 10 to 15 1 to 1.5 0.05 to 0.1 | 0.02 to 0.04 
IN VITRO (¥/ML.) 
5 MG. PROTECT AGAINST 3 4 to 6 8 to 10 40 60 to 120 
LETHAL DOSES OF 
HISTAMINE 
AUTHOR A. Staub | A. Staub |B. N. Halpern|B. N. Halpern} R. L. Mayer 
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. protects the guinea pig against three lethal doses; 1571F protects against four to 

is six lethal doses; 2339 RP protects against forty to sixty lethal doses; and ‘‘pyri- 

benzamine’’ protects against more than one hundred lethal doses. This means 
that a subeutaneous injection of 5 mg. of ‘‘pyribenzamine’’ per kilogram of body 
weight makes it possible to inject intravenously into a guinea pig more than 
50 mg. of histamine without killing the animal. 

The second in vivo test determines the protection against histamine shock 
produced by inhalation of histamine aerosol. This type of shock was first dem- 
onstrated by Kallos and Pagel,!® Schaumann,”° von Issekutz and Genersich”! and 
was successfully adopted for the evaluation of the antihistaminie power of 
ethylenediamines by Halpern, as well as by Loew. 

f The amounts of histamine which produce shock by inhalation are very small, 
ic much smaller than those which kill the guinea pig by injection. In our experi- 
4 ments, an 0.5 to 1 per cent histamine-diphosphate solution is atomized, and the 
air containing histamine is blown through a small animal chamber. The air con- 
ducted to the vaporizer is, in our experiments, under a pressure of 6 atmospheres, 
and the quantity of air blown into the animal chamber is 18.6 L. per minute. 
A The histamine content of the air, calculated as histamine base, is 0.068 y per liter 
per minute. After one-half to one and one-half minutes, a normal guinea pig 
of 150 to 250 grams of body weight breathing this histamine-loaded air will show 
b labored breathing and, after another one to one and one-half minutes or slightly 
more (depending probably on its age) the animal will show convulsions. 

Thus, the animals show convulsions after about 0.6 to 2 y of histamine has 
| passed through the chamber, only a very small fraction of which had entered 
f the lungs of the animal. 

In this test, survival of the animals is intended. As soon as the first con- 

: vulsions appeared, the animals were taken out of the chamber. They recovered 

| rapidly, permitting frequent subsequent experimentation. During a certain 


TABLE V. ANTIHISTAMINIC ACTIVITY IN VIVO; HISTAMINE INHALATION IN GUINEA PIGs* 


1 | 3 | 5 

BEFORE | PYRIBEN- 
| WEIGHT | PYRIBEN-| ZAMINE | TIME AFTER PROTECTIVE INJECTION OF PYRIBENZAMINE 
4 NO. GM. ZAMINE | MG./KG. |15 MIN. | 1 HR. | 2 HR. | 3: HR. | 4. HR. | 5 HR. | 6 HR. | 24 HR. 
Fy 1 275 21% 0.1 0 0 0 0 0 0 0 3 

- 2 280 1% 0.1 0 0 0 0 0 3 1% 

P 3 300 2% 0.1 0 0 384%, 2% 

4 4 285 % 0.5 0 a0 0 0 0 0 3 

a 5 230 1% 0.5 0 0 0 0 2% 2 

s 6 180 1 0.5 0 0 0 0 0 1% 

4 7 275 2% 1.0 0 0 0 0 0 0 3 

A 8 325 4. 1.0 0 0 0 0 0 0 0 3% 

9 280 1 1.0 0 0 0 0 10: 0 0 2 

Cc. 10 300 2 None 3 34% - 3 2 
C.11 250 None 240 3 2% 3 2. 31% 


*Histamine base concentration of the air, 0.068 y per milliliter; protective substance, 

i “pyribenzamine”’; test; convulsions; duration of each test, five minutes. 
“4 Column 2: Weight of the animals. ; 
i Column 3: Time (in minutes) at which convulsions occurred: control-convulsion time. 
7 = ——— 4: Milligrams of “pyribenzamine” per kilograms of body weight injected sub- 
cutaneously. 

Column 5: Convulsion time (in minutes) after protective injection of “pyribenzamine” : ' 
O—no convulsions after five minutes. ; 


MAYER: ANTIHISTAMINIC SUBSTANCES 159 


period, the guinea pigs develop convulsions after about the same length of time 
in many consecutive tests, since no tolerance is acquired for a period of several 
weeks. 

If the animals are protected by a suitable dose of an antihistaminie sub- 
stanee, they can breathe the histamine-loaded air for five to ten. minutes or 
longer, and this test can be repeated within a period of several hours. After 
a certain time, however, the protection diminishes, and there is finally a return 
to the original degree of sensitivity to histamine. 

The period of protection is used as the criterion of antihistaminie activity. 
In Table V an experiment with ‘‘pyribenzamine,’’ comprising nine animals, is 
recorded, in which protective doses of 0.1 mg., 0.5 mg., and 1 mg. per kilogram 
of body weight were used. The figures of Column 8 represent the period of time 
between the commencement of inhalation of histamine-loaded air and the onset 
of convulsions in the untreated animals. The protective substance is injected ; 
fifteen minutes later the test is conducted and then repeated hourly for six to 
seven hours. 

...Qne hundred twenty-six such inhalation experiments with ‘‘pyribenza- 
mine’’ are combined in Table VI, which portrays the relationships between the 
size of the dose and the duration of antihistaminie effect of ‘‘pyribenzamine.’’ 
This compound was very active by oral administration, and with the small dose 
of 0.1 mg. per kilogram of body weight per os some animals were fully pro- 
tected up to two hours; with 0.5 mg. per kilogram of body weight for from four 
to five hours; and with 1 mg. per kilogram of body weight for a period of more 
than six hours. 


TABLE VI,. HISTAMINE SHOCK BY INHALATION, NUMBER OF ANIMALS PROTECTED BY DIFFERENT 
DOSES OF PYRIBENZAMINE FOR FROM NONE TO OVER SIx Hours 


_PYRIBEN- TOTAL NUMBER 
ZAMINE HOURS OF PROTECTION | OF ANIMALS 
MG./KG. 0 | 0-1 | 12 | 23 | 34 | 45 | 5-6 | ovERé | USED 

0.1 2 3 5 5 2 i. oe 22 

0.2 1 1 i 4 3 10 

0.5 1 4 a. 3 g 7 4 24 

1.0 1 1 1 7 6 ‘e 23 

5.0 3 9 10 15 37 

10.0 8 2 10 
(126) 


The amounts of the different antihistaminie substances which protect guinea 
pigs in this inhalation test are indicated in Table VII, together with the minimal 
lethal doses. Atropine has a very low activity; ephedrine is almost inactive. 
Conversely, epinephrine is highly active. Its toxicity, however, is so high that 
it possesses only a very small therapeutic index. 

The assay for antihistaminie activity, using death due to histamine as the 
eriterion, does not permit an insight to finer mechanisms. In connection with 
the antianaphylactice and antiallergic activities of these substances, it was 
expedient to investigate their influence upon some other characteristic histamine 
effects, some of which constitute or accompany certain allergic manifestations 
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TABLE VII. COMPARATIVE ACTIVITY OF DIFFERENT SUBSTANCES IN HISTAMINE SHOCK 
(INHALATION) OF GUINEA Pigs (MINIMAL PROTECTIVE DOSES) 


MLD 50 
MINIMAL 
SUBSTANCE PROTECTIVE DOSES AUTHOR 
MG./KG. MG./KG. 
1571F 20 to 30 750 B. N. Halpern 
2325 RP 5 500 3. N, Halpern 
2339 RP 0.2 to 1 175 B. N. Halpern 
Pyribenzamine 0.1 240 to 350 R. L. Mayer, H. W. Hays 
Atropine 25 250 B. N. Halpern 
Ephedrine 50 inactive 300 B. N. Halpern 
Epinephrine 0.2 7 B. N. Halpern 
Benzhydryl 
Compound No. 1 10 to 15 1Toxicity about twice}E. R. Loew et al. 
Compound No. 2 10 to 15 { that of 1571F  |&. R. Loew et al. 


(for instance, the stimulation of glandular activities, especially salivation). 
Yonkman and co-workers”? demonstrated that ‘‘pyribenzamine’’ has a strong 
inhibitory effect upon the increased salivation normally occurring after intra- 
arterial injection of histamine in cats. ‘‘Pyribenzamine,’’ 5 to 10 y, usually 
nullified the salivation promoted by injection of 10 y of histamine. This anti- 
salivary effect endured for about thirty to ninety minutes. 

In the same experiments, ‘‘pyribenzamine’’ counteracted the histamine 
retraction of the nictitating membrane. 

The increased gastric secretion induced by histamine in dogs with Heiden- 
hain pouches, was not influenced by 929F or 1571F in experiments by Loew 
and Chickering,?* Bourchell and Varco,‘ and Bourque and Loew.” Necheles, 
in unpublished experiments, drew the same conclusions regarding ‘‘ pyribenza- 
mine,’’ although in three of eight experiments there was evidence of the drug’s 
antisecretory activity when promoted by histamine, while in two experiments 
there was a slight increase of secretion after administration of ‘‘pyribenzamine.’’ 
Hallenbeck** reported that 929F and 1571F inhibited uniformly the secretory 
response of Pavlov’s pouches to the ingestion of a meat meal. The question of 
the influence of these antihistaminiec substances upon gastric secretion is thus 
still open to discussion. The antihistaminie active dihydroanthracene derivative 
studied by Lehmann and co-workers reduced the volume but not the acid con- 
centration produced by an injection of histamine. 

If injected into the skin, histamine produces wheals which are charac- 
terized by the well-known threefold reaction of Lewis. This wheal formation 
is assumed to be a consequence of a paralyzing effect of histamine on certain 
capillaries of the skin. The antihistaminice substances prevent the wheal forma- 
tion, and their effect can be estimated quantitatively as shown by Celice, Per- 
rault, and Durel.?? These authors report a case in which the patient developed 
wheals after an intradermal injection of 0.1 y of histamine but did not react 
to 40 y after an oral intake of 400 mg. of 2339 RP. This can also be demon- 
strated in animals: wheals produced by intracutaneous injections of 50 y of 
histamine phosphate into the shaved skin of albino rabbits could be prevented 
by intravenous administration of 1 mg. of ‘‘pyribenzamine”’ per kilogram of 
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body weight and by gastric instillation of 200 to 300 mg. per kilogram of body 
weight repeated at thirty-minute intervals (Chess and co-workers"). 

There is much evidence that histamine liberation (or the liberation of a 
histamine-like substance) and allergic manifestations are in close etiological 
relationship, and there is a strong evidence in favor of the histamine theory of 
allergy. However, as yet, direct and absolute proof is still missing; it is de- 
sirable to have more conclusive evidence. The demonstration of an anti- 
allergic power in significant quantitative relationship to the antihistaminic 
power would offer such a decisive proof. 


ANAPHYLAXIS IN GUINEA PIGS 


Staub has shown that 929F and 1571F have a definite activity against 
anaphylactic shock since full protection to guinea pigs was guaranteed by 40 mg. 
of 929F per kilogram of body weight or by 20 to 30 mg. of 1571F. 

As the antihistaminic power of the homologues increased, so did their 
antianaphylactie activity. Halpern used 20 to 25 mg. of 2339 RP to protect 
guinea pigs from anaphylactic shock, but it is evident that smaller doses are 
quite active, as, for instance, 1 to 5 mg. per kilogram of body weight, which, in 
our own experiments, gave complete protection to most of the animals. The 
a-aminopyridyl compound, ‘‘pyribenzamine,’’ which is much more active against 
histamine than the previously mentioned substances are, is also more active in 
anaphylaxis. Full protection can be obtained with one subcutaneous injection 
of 0.1 mg. per kilogram of body weight, as seen from the results shown in 
Table VIII. 

As Staub and Halpern, as well as Wilcox and Seegal?* and Rosenthal and 
co-workers”® *° have shown, the antianaphylactie activity of 929F, 1571F, and 
2339 RP can also be demonstrated in vitro in the classical experiment of Schultz 
and Dale with uteri or intestines of sensitized guinea pigs. ‘‘Pyribenzamine”’ 
provides the same protection against anaphylaxis in vitro as the preceding 
substances. 


TABLE VIII. ANAPHYLACTIC SERUM SHOCK IN GUINEA PIGS; 
PROTECTION WITH PYRIBENZAMINE 


PYRIBENZAMINE, 
SUBCUTANEOUSLY SHOCK AFTER SERUM—REINJECTION 
MG./KG. 

1 None After 1 minute—death after 2 minutes 
2 None After 1 minute—death after 2 minutes 
J None After 3 minutes—death after 4 minutes 
4 None After 2 minutes—death after 4 minutes 
5 0.1 After 1 minute—weak for 10 minutes—death after 24 hours 
6 0.1 No shock—weak after 10 minutes—survived 
7 0.1 No shock—weak—survived 
8 0.5 No shock—no reaction—survived 
9 0.5 No shock—convulsions after 15 minutes—death after 24 hours 
10 0.5 No shock—no reaction—survived 
1l 0.5 No shock—no reaction—survived 
12 1.0 No shock—weak after 25 minutes—survived 
3 1.0 No reaction—survived 
14 1.0 No reaction—survived 
15 1.0 No reaction—survived 


Guinea pigs, weighing 250 to 300 grams, sensitized with two intraperitoneal injections 
of horse serum (forty-eight-hour interval between the injections) ; reinjection twenty-one days 
later, 0.5 ml. intracardiaily. 
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The antihistaminie substances studied by Lehmann. and Knoefel and by 
Loew and co-workers also show definite antianaphylactie activities. Lehmann 
and Young studied the influence of different dihydroanthracene derivatives upon 
the anaphylactic shock induced in guinea pigs by egg white. Fifty milligrams 
per kilogram of body weight of their most potent substance protected 100 per 
cent of animals which received an antigen dose normally killing 83 per cent of 
controls. The same dose of an antihistaminic substance, however, protected only 
40 per cent when used to counteract an antigen dose lethal for 100 per cent of 
controls, which would put the antianaphylactie activity of this compound ap- 
proximately in the same range as 929F or 1571F. The same would hold true 
for the benzhydryl-compounds, benadryl and others, studied by Loew, which 
are slightly superior to 1571F. 


ANAPHYLAXIS IN DOGS 


The anaphylactic manifestations are much more complicated in dogs, where, 
apparently, other toxic substances are involved besides histamine or histamine- 
like substances. Dog anaphylaxis is characterized by reactions in four different 
spheres: (1) central nervous system characterized by excitation and convulsions, 
followed by torpor and hypothermia; (2) excitation of smooth muscles charac- 
terized by diarrhea, colic, tenesmus, ete.; (3) paralysis and increased per- 
meability of the capillaries and a drop in blood pressure; and (4) changes in 
hemoconeentration and blood coagulability, leucopenia, increased sedimentation 
rate, et cetera. The antianaphylactic experiment in dogs permits, therefore, a 
much more refined analysis of the protective action. 

In all manifestations in which histamine apparently is involved, anti- 
histaminie substanees protect dogs from shock as powerfully as they protect 
guinea pigs. As Halpern showed for 2339 RP and Yonkman and co-workers 
showed for ‘‘pyribenzamine,’’ dogs protected with adequate amounts of these sub- 
stances do not show, after reinjection of the antigen, any anaphylactic excitation 
of the central nervous system or of the smooth muscles. The blood pressure re- 
mains unaffected and no hemoconcentration occurs after 2339 RP has been ad- 
ministered. In short, not a single shock symptom attributed to histamine occurs, 
and the behavior of the protected animals is normal. Conversely, the anaphylac- 
tic incoagulability of the blood which is probably produced by heparin and not 
by histamine was not influenced by 2339 RP. Yonkman and co-workers, how- 
ever, observed with ‘‘pyribenzamine’’ a temporary restoration of the normal co- 
agulating time in some of their shocked animals. The doses of ‘‘pyribenzamine”’ 
necessary to protect anesthetized dogs from anaphylaxis are quite small: 3.5 
mg. of ‘‘pyribenzamine’’ per kilogram of body weight has given complete protec- 
tion (Yonkman and ¢co-workers**). 


MECHANISM OF ACTION 


The question as to the pharmacologic group to which ‘‘pyribenzamine’’ and 
the other different compounds belong is quite interesting. Are these so-called 
antihistaminie substances really so specific that they should be separated from 


i 
bd: 
‘4 
| 
4 
2 
| 
| 


MAYER: ANTIHISTAMINIC SUBSTANCES 163 
the antispasmodics or are they, generally speaking, antispasmodics with a high 
antihistaminie power? Most authors still make a definite distinction between the 
myotropic effect of histamine and the neurotropic effect of acetylcholine and, 
therewith, between antihistemine and antiacetylcholine substances. Jadassohn 
and co-workers,*” ** for instance, recently denied, for arginine, any specific 
antihistaminie action because it neutralized also acetylcholine. Such a sharp 
distinction is probably not justified. Feldberg and Schilf** have shown that it 
is impossible to suppress the activity of acetylcholine without deleting or sup- 
pressing the activity of histamine. On the other hand, real anticholinergic 
substances always show a more or less pronounced antihistaminie activity, and 
antihistaminie substances always show a more or less pronounced anticholinergic 
activity. There is, however, a very definite difference in the quantitative rela- 
tionship of these two activities. All degrees and all transitions exist between 
substances with especially high antihistamine power and substances with es- 
pecially high antiacetylcholine activity. There are substances which act 100 or 
1,000 times better upon acetylcholine than upon histamine—for instance, most 
of the substances introduced in therapy as antispasmodics. On the other hand, 
certain antihistaminie substances, such as 2339 RP, ‘‘pyribenzamine,’’ or certain 
esters studied by Lehmann and Knoefel, are several hundreds to 1,000 times 
stronger antihistaminics than a powerful anti-acetylcholinic substance as, 
for instance, the diphenylacetic-acid-ester of diethylaminoethanol, known as 
‘‘Trasentine.’’ Again, there are others which have almost the same degree of 
activity against acetylcholine as against histamine. 

It would certainly be worth while to look somewhat closer into this problem 
of the relationship between antiacetylcholine and antihistamine activity which 
might be important for antiallergic as well as for antispasmodic therapy. It 
should be decided whether or not it is better to use as an antiallergic compound 
one which shows primarily a very high activity against histamine and, at the 
same time, only slight activity against acetylcholine, although certain authors 
claim that acetylcholine plays a definite role in anaphylaxis. Such specific 
antihistaminie activity is obtained with certain antihistamine substances as 
‘‘pyribenzamine.’’ On the other hand, it might be preferable to use as an anti- 
spasmodie agent, substances which show as little action as possible against his- 
tamine, such as certain therapeutically employed antispasmodies. 


A very strong, perhaps the strongest indication which supports the idea that 
‘‘pyribenzamine’’ is specifically antihistaminie, is the fact that it counteracts his- 
tamine in the same order of magnitude as histamine acts itself. As I have al- 
ready mentioned, this brings it into sharp contrast with arginine and the other 
substances of Edlbacher, and also with some of the known antispasmodies. 


The mechanism of action: of all these antihistaminie substances is still un- 
known. 929F or 2339 RP does not combine with or destroy histamine and, as 
proved by Staub, does not activate histaminase. The generally accepted idea is 
that the different antihistaminic substances compete with histamine or displace 
it from its point of action in the same way as the sulfonamides are supposed to 
displace para-aminobenzoic acid. We saw that such a mechanism of action is 
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also claimed by Ackermann for arginine and related substances and by Rocha 
e Silva*> for histamine derivatives. Staub claimed it for 1571F; Halpern for 
2339 RP; we for ‘‘pyribenzamine’’; Wells and Morris** for benzhydryl-ethers ; 
and Lehmann and Young for the anthracene-esters. Of course, it is now modern 
to explain counteractivities in this way, but we do not know whether this ex- 
planation will hold in the future. In any case, it is probable that they all act 
upon some system in which histamine is involved, for instance, myosine of the 
smooth muscles. 

Competition with histamine would mean that these substances influence the 
last step in the anaphylactic or allergic reaction which is, according to the his- 
tamine theory, identical with histamine poisoning. This idea is strongly sup- 
ported by the experimental findings. As a rule, the antihistaminie substances 
exert only a temporary protection against allergic manifestations. They act as 
long as they are present in the blood stream or cells. There are contradictory 
reports in the literature on the sensitivity of guinea pigs which survived an- 
aphylactic shock. Staub and Halpern relate that such animals, protected with 
1571F or 2339 RP, behaved a few days later like sensitized animals which have 
not gone in shock and died after another nonprotected antigen injection in 
typical anaphylactic shock. Rosenthal, however, has reported that 929F acts 
sometimes in a more lasting way. 

_In our own experiments with the antianaphylactie action of ‘‘pyribenza- 
mine,’’ in Lehmann and Young’s experiments with their antihistaminic esters, 
and in Loew’s experiments with benzhydryl-ethers, it was observed that the 
protection was still present during a second reinjection of the antigen eight 
days after the first antigen dose. These animals were desensitized and in a 
state of antianaphylaxis. This antianaphylaxis is not due to a long-lasting 
circulation of ‘‘pyribenzamine’’ in the body since the same animals were sensi- 
tive to histamine like the controls. The antiallergic protection is apparently 
achieved without directly influencing the antigen-antibody or the desensitizing 
mechanism. It is probably an indirect protection and the antianaphylactic 
state seemed to be achieved by a silent antibody reaction. These observations 
may be of importance in the clinical use of the antihistaminic substances. 

The high activity of antihistaminie compounds against experimental allergic 
manifestations and also in allergic diseases of man might clarify many 
moot points in our conception of allergy. The challenge of these substances 
is that they should enable us to test, extend, or restrict the histamine 
theory of allergy. Since their most striking feature is the antihistaminic ac- 
tivity, they will unearth the pathogenic role of histamine in numerous mani- 
festations in which such a role has never been suspected or throw overboard 
other eases of so-called allergy in the origin of which histamine has been falsely 
accused. Also, there are many indications that among these different sub- 
stances a certain number of new and powerful therapeutic agents against al- 
lergy have been developed. Thus, there is no doubt that the introduction of 
the antihistaminic substances by Staub has initiated a new and most impor- 
tant outlook in the theoretical as well as in the practical field of allergy. 
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PENICILLIN THERAPY iN CHRONIC BRONCHIAL ASTHMA 
CapTaIn Howarp C. Leopoup, M.C., ARMY OF THE UNITED STATES 


LARGE series of cases of chronic perennial bronchial asthma were treated 
with penicillin administered intramuscularly in high dosage. The dura- 
tion of penicillin therapy ranged from seven to forty-five days. The patients 
were all hospitalized for four weeks or longer in an Army General Hospital. 
They were patients in the Allergy Section of Kennedy General Hospital from 
January to October, 1944, and in the Allergy Section of Foster General Hos- 
pital from November, 1944, to September, 1945. All patients were under the 
care and direct observation of the author. The patients were all men between 
19 and 39 years of age. 
A series of 85 cases, divided into two groups, were treated. The largest 
group consisted of 62 patients with chronic perennial bronchial asthma of the 
type variously designated as ‘‘intrinsic,’’ ‘‘infectious,’’ or ‘‘nonallergie asthma 


_eaused by chronic bronchitis.’’ To follow the classification suggested in the 


editorial published in THe JourNat in July, 1945, this group consisted mainly 
of cases of ‘‘infectious’’ asthma and a smaller number of cases of ‘‘mixed 
atopie and infectious asthma.’’ 

These cases had their onset following pneumonia, or after acute ‘‘chest 
eolds’’ with fever, cough, and expectoration of purulent sputum, or after con- 
tinued exposure to hot or cold, damp, humid climate. The etiological impor- 
tance of climate in these cases was discussed in a previous paper.’ Physical 
signs consisted of erepitant or coarse rales, prominent during inspiration, in 
addition to a biphasie wheeze and prolonged expiration. Symptoms consisted 
of paroxysmal dyspnea, wheezing, tightness of the chest, cough, and expec- 
toration of varying quantities of sputum. 

The second group was composed of 23 patients suffering from chronic 
‘‘allergie’’ bronchial asthma with superimposed acute bronchitis (bronchiolitis). 
In these, penicillin was administered to control the acute bronchiolar and bron- 
chial infection which aggravated the preexisting asthma. 

There have been many articles written on the use of penicillin therapy in 
various diseases. A review of these articles is not within the scope of this 
paper. The discussion will be limited to the use of penicillin in the treatment 
of bronchial asthma. 

Derbes* reported two patients with asthma with bronchial infection who 
were definitely improved with a total dose of 500,000 Oxford units of penicillin 
administered intramuscularly. In one he noted that penicillin ‘‘does not affect 
the irreversible changes which are characteristic of long-standing intrinsic 
asthma.’’ In this same case with improvement, it was noted that there was 
no decrease in the volume of sputum. 


From the Allergy Section of Fostér General Hospital. 
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Leopold and Cooke* reported several months’ relief of symptoms in two 
of a group of 25 cases. The total dosages in the two cases were 1,375,000 Oxford 
units and 1,000,000 units; the daily dose was 100,000 units. The signs did not 
clear. Kay and Meade* reported the results of intratracheal installation of 
a solution of penicillin in a group of eases of chronic infections of the lungs 
and bronchi. There were 19 patients with chronic bronchitis of which an 
unspecified number had asthmatic bronchitis. The cases of asthmatic bron- 
chitis were stated to have been considerably improved with decrease in cough, 
sputum, and wheezing. 

Hampton and associates® treated seven eases of ‘‘intrinsic bronchial asthma’’ 
with penicillin intramuscularly. The total dose administered intramuscularly 
varied from 500,000 units (five cases) to 1,300,000 units (one case). Nine 
patients were treated with penicillin administered by intratracheal spray. The 
conclusion reached was that ‘‘penicillin administered, intramuscularly or in- 
tratracheally, in the dosage used was of little or no value in the treatment 
of intrinsic bronchial asthma.”’ 

Vermilye® reported on the use of aerosol penicillin administered through 
a nebulizer by inhalation. He claimed the results of treatment in 25 cases of 
bronchial asthma as ‘‘very successful in all cases,’’ including those of ex- 
trinsic allergy to pollens, dust, et cetera. Detailed analyses of the 25 cases 
were not available in the report. The uniform results of treatment appear 
surprisingly successful. ; 
METHODS OF STUDY 


In addition to a careful allergic history and physical examination, the 
following studies were performed on all patients: x-ray examination of the 
chest and paranasal sinuses, intradermal allergy tests for inhalants and foods, 
examination of sputum and nasal smears for eosinophiles, sputum examina- 
tions for tubercle bacilli, a blood count, blood serology, urinalysis, and ex- 
amination of stools for ova and parasites. All cases had dental and nose and 
throat consultations for examination for the presence of any infection, and 
any indicated local therapy was performed. Bronchograms, bronchoscopic 
examination, and sputum examination for ova and parasites were done in some 
but not all cases. | 
Penicillin was not administered until the usual methods of treatment failed 
to clear the symptoms and signs present. Therapy included elimination of all - 
feather pillows, hospitalization in clean bare hospital wards where dust ex- 
posure was reduced to a minimum, and injections of dust and pollen extracts 
when indicated. Nonspecific therapy included injections of mixed catarrhal 
vaccines; ephedrine sulfate, potassium iodide, ammonium chloride, and amino- 
phylline orally; epinephrine 1:100 by inhalation; epinephrine in oil intramus- 
eularly ; epinephrine hydrochloride 1:1,000 subcutaneously ; aminophylline, in- 
travenously and by rectal installation; helium and oxygen by inhalation; 
postural drainage; avertin_anesthesia; and carbon dioxide by inhalation as 
an expectorant. None of these measures provided complete cessation of symp- 
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toms or signs in the eases chosen for penicillin therapy. Obviously the cases 

selected for treatment had frequent or constant symptoms of asthma and were 
not mild in degree. : 

‘ All cases treated with penicillin had sputum cultures made prior to, dur- 

. ing, and follcwing completion of penicillin therapy. The twenty-four hour 

volume of sputum was measured daily before, during, and after treatment. 

Patients were interrogated and examined daily. 


PENICILLIN DOSAGE 


The penicillin used was obtained from several different manufacturers. 
Penicillin was administered to the patients intramuscularly in a dose of 40,000 
Oxford units every four hours, a daily dose of 240,000 units, for a varying num- 
ber of days. The minimum number of treatment days was seven. There were 
58 cases (68 per cent) treated for seven days in which the total dose was 
1,680,000 units. In an attempt to evaluate the use of longer-continued peni- 
cillin therapy, the remaining patients were given penicillin for extended 
periods of time. Thirteen patients had two seven-day courses of treatment 
for a total dosage of 3,360,000 units given in fourteen days; one was given ~ 
1,920,000 units in eight days; two were treated for ten consecutive days, with 
a total dose of 2,240,000 units; five were treated for twelve days, with a total 
dose of 2,880,000 units; two were treated for sixteen days, with a total dose 
of 3,840,000 units; one was treated for seventeen days, with a total dose of 
4,080,000 units; two were treated for twenty-one days, total dose of 5,040,000 
units; and one received treatment for forty-five days which included two 
seven-day courses of treatment and a thirty-one-day period of continuous 
treatment, the total dosage being 10,800,000 units. The dosages specified would 
4 be considered adequate for various types of bacterial infections caused by 
4 organisms susceptible to penicillin. The accepted dosage for the treatment 
4 of syphilis is sixty doses of 40,000 units each, a total of 2,400,000 units. Gono- 
coccal urethritis is usually cured with a total dose of 100,000 units up to 
: 300,000 units.7 Pneumococeus lobar pneumonia is successfully treated with 
the minimum dosage used in this series of asthma eases. 


RESULTS OF TREATMENT 


Volume of Sputum.—There was no appreciable change in the twenty-four- 
hour volume of sputum during or following penicillin therapy in 48 cases (56.4 
per cent). Thirty-seven cases had a decrease in the volume of sputum. Thirty- 
one cases of ‘‘infectious’’ asthma (50 per cent) had a decrease in the volume 
of sputum. But 10 ofthese had a decrease in volume of sputum during the 
administration of penicillin with immediate increase in sputum volume when 
a penicillin was discontinued. The remaining 21 cases (33 per cent of the ‘‘in- 
fectious’’ cases) had a reduction in sputum volume lasting several weeks fol- 
lowing the cessation of penicillin. In no case was the expectoration abolished. 


Six (26 per cent) of the 23 cases of acute bronchitis complicating asthma 
had a reduction in the volume of sputum at the end of seven days’ treatment. 
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It should be noted that this proportion of cases might have improved without 
penicillin therapy. 

Sputum Culture.—It is recognized that the organisms grown upon culture 
derived from expectorated sputum, or even organisms isolated from secretions 
obtained by bronchoseopie aspiration, are not necessarily indicative of the 
organisms causing infection of the bronchiolar or pulmonary tissues. The or- 
ganisms obtained in the sputum may be the normal nonpathogenic inhabitants 
of the respiratory tract of these patients. But, except for a direct method 
such as lung puncture, sputum cultures obtained from expectorated material 
or those aspirated via the bronchoscope are our usual sources of information. 
The four most common organisms found in these cases were Streptococcus 
viridans, Staphylococcus albus, micrococcus catarrhalis, and diphtheroids. The 
other organisms found were Str. hemolyticus, N. flava, M. tetragenous, Pneu- 
mococci, and nonhemolytie Streptococci. 

There was no change in the organisms found on sputum culture after 
penicillin therapy in 69 cases (81 per cent). Twelve cases of infectious asthma 
had a change in organisms found on culture. In four of these, organisms dis- 
appeared during therapy only to reappear when the penicillin was discon- 
tinued. Four of the 23 eases of acute bronchitis had a change in organisms 
with penicillin. 

Symptoms.—No improvement in symptoms occurred in 55 eases (64 per 
cent). Decrease in cough, dyspnea, wheezing, or chest tightness occurred in 
26 (41 per cent) cases of chronic infectious asthma. Sixteen of these had 
improvement only during the administration of penicillin. Only ten cases 
(16 per cent) of the ‘‘infectious’’ asthma had continued improvement. Four 
(17 per cent) of the cases of acute bronchitis had symptomatic improvement. 

Physical Signs.—(A) No improvement or change in the physical signs of 
bronchiolitis or bronchitis oceurred in 61 cases (71 per cent). Twenty (32 
per cent) of the 62 eases of chronic infectious asthma had partial improvement 
of signs manifested by a decrease in the quantity of the coarse, crepitant, or 
squeaking rales present on inspiration and expiration. Only eleven (17 per 
cent) of these continued to have a decrease in signs after cessation of treat- 
ment. No chronie case had complete clearance of signs. Signs of bronchitis 
cleared in four (17 per cent) of the 23 cases of acute bronchitis at the com- 
pletion of penicillin therapy. (B) The signs of asthma were unchanged fol- 
lowing penicillin therapy in 76 cases, 89 per cent of the total group. Eight 
eases, 12 per cent of the chronic infectious group had partial improvement 
of the signs of asthma. The improvement was manifested by a lessened pro- 
longation of expiration, fewer musical rales, and less marked wheeze. Only 
one case (4 per cent) of allergic asthma with acute bronchitis had improve- 
ment in the signs of asthma and this improvement was only partial. 


DISCUSSION 


The results of intramuscular therapy in chronic asthma associated with 
chronic bronchiolar infection or with acute superimposed infection were dis- 
appointing in comparison with the brilliant results obtained with penicillin 
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therapy in other types of infection. There are several possible reasons why 
the majority of the cases of chronic infectious bronchial asthma were not per- 
manently improved. One is that the organisms causing infection were not 
penicillin-sensitive. Although most of those found in sputum culture are peni- 
cillin-sensitive, a possibility is that other undetected organisms not susceptible 
to penicillin were the active infecting agents in the pulmonary tissues. How- 
ever, it does not seem probable that the majority of these cases had infection 
with organisms not detected in sputum culture. The cases of acute bronchitis 
may have been caused by a virus infection and therefore were not influenced 
by penicillin therapy. 

The results in the treatment of other pulmonary infections such as acute 
pneumococcus lobar pneumonia are excellent in contrast to the results in these 
eases. The comparative decreased vascularity of the bronchial and bronchiolar 
tissues as compared to the vascularity of the primary lobule of the lung may 
be an important cause of the difference in results. Only two delicate mem- 
branes—the capillary and alveolar walls—lie between the blood in the vessel 
and the air in the alveoli. The bronchiolar tissues including the bronchiolar 
submucosa, the muscular layer and the elastic layer, and the peribronchial 
tissues are less vascular than the alveoli. Especially after chronic infection 
with resulting tissue damage and fibrous changes there is a decrease in vas- 
eularity. A cause for failure of penicillin therapy is ‘‘the presence of rela- 
tively avascular infected tissues which interfere with direct contact of peni- 
ecillin with the bacteria such as occurs in bone infections and in some types of 
infections of soft tissues.’’® 

Another cause for failure in long-standing cases of chronic infectious bron- 
chial asthma is the irreversible pathologic tissue changes present. hese in- 
elude the loss of ciliary action, change of columnar to cuboidal epithelium, 
loss of elastic tissue, and the resulting fibrosis and tissue destruction. Kay 
and Meade‘ have indicated that penicillin therapy is of ‘‘limited value in the 
treatment of chronic pulmonary and bronchial infection.’’ ‘‘The greater 
the degree of —— tissue destruction and infection, the less a was 
derived from penicillin.’’ 

The unsuccessful results in this series of cases were probably not due to 
inadequate dosage. Those used can be considered adequate when compared 
to the accepted dosage. Treatment in this series included a higher total dose 
of penicillin and was of longer duration than that in cases of asthma er 
ously reported. 

~The mode of administration of penicillin must be given consideration. 
Vermilye,® reporting on the use of aerosol penicillin by inhalation, stated that 
25 cases of bronchial asthma had very successful results. Penicillin applied 
by means of a nebulizer by inhalation has been successful in the treatment of 
some surface infections, as tonsillitis or pharyngitis, in this hospital.1° The 
beneficial effect of penicillin in these instances was possibly twofold: the local 
concentration of penicillin and the blood levels of penicillin obtained by ab- 
sorption. In chronic infectious bronchial asthma there is infection of the 
deeper bronchiolar and peribronchiolar tissues not reached by topical appli- 


£ 
B 
of 
| 


LEOPOLD: PENICILLIN THERAPY IN CHRONIC BRONCHIAL ASTHMA 171 


cation of penicillin. The blood concentrations of penicillin obtained by the 
inhalation of penicillin are not higher than, if as high as, the levels obtained 
with an equal dose administered parenterally. 


SUMMARY 


1. Penicillin administered intramuscularly in high doses for periods of 
seven to forty-five days failed to clear permanently the symptoms and signs 
of chronie perennial bronchial asthma of the infectious type. - 

2. The signs of bronchiolitis were not completely cleared permanently in 
a single case. There was temporary partial improvement in 20 (32 per cent) 
of 62 eases of infectious asthma. : 

3. The signs of asthma were not completely cleared in a single case. 
Seventy-six (89 per cent) of the total series of 85 patients had no improve- 
ment. Eight (12 per cent) of the chronic infectious group and one (4 per cent) 
of the acute bronchitis with asthma group had partial improvement. 

4. The volume of sputum was decreased and remained so following treat- 
ment in 21 (33 per cent) of the chronic infectious cases. In no case was 
expectoration abolished, but six (26 per cent) of the cases of acute super- 
imposed bronchitis had a reduction in the volume of sputum. 

5. No change in the organisms cultured from the sputum resulted from 
treatment in 69 cases (81 per cent). 
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THE TREATMENT OF ASTHMA WITH RECTAL SUPPOSITORIES OF 
AMINOPHYLLINE AND SODIUM PENTOBARBITAL* 


SAMUEL J. PricaL, M.D., ABNER M. Fucus, M.D., AND 
Puitie M. ScHuuMAN, M.D., New York, N. Y. 


HE intravenous administration of aminophylline in the treatment of asthma 

is now an established procedure. Since publication of its use in this con- 
dition by Hermann and Aynesworth in 1937! many reports have indicated the 
efficiency of this drug in the treatment of asthma in its severest form. Amino- 
phylline will at times succeed where a state of epinephrine ‘‘fastness’’ exists and 
this ‘‘fastness’’ may then disappear. 

The intravenous administration of aminophylline has, however, certain 
disadvantages. There can be no self-administration, and a physician is needed 
to give the treatment. Unfavorable reactions? may include pain at the site of 
injection, initial hyperpnea, a feeling of warmth, burning of the eyes, a metallic 
taste, dizziness, and nausea and vomiting. Many of these reactions can be 
avoided, however, by careful and slow administration of the drug. To obviate 
these disadvantages, aminophylline has been given intramuscularly, orally, and 
rectally. The intramuscular dose is 0.5 Gm. in 2 ¢.c. of water, which is exceeding- 
ly painful and not in common use. Orally, in doses of 0.1 to 0.2 Gm., singly 
or in combination with ephedrine, aminophylline is widely used. The oral route, 
however, is not very efficient due to gastric irritation and slow absorption. 
Rectally, aminophylline in doses of 0.4 to 0.7 Gm. has been found effective. It 
is usually administered in suppository form. Barach® advises the rectal in- 
stallation of aminophylline dissolved in tap water. 

We have used aminophylline in combination with sodium pentobarbital 
in suppository formt and believe the combination to be more effective than 
the aminophylline alone. We have treated 47 ambulatory patients suffering 
from asthma with this combination. The adult suppository contained 0.5 Gm. 
of aminophylline and 0.1 Gm. of pentobarbital sodium; the children’s supposi- 
tories contained 0.025 Gm. of aminophylline and 0.05 Gm. of pentobarbital- 
sodium. 

This report is concerned primarily with our observations in these eases. 
At first we limited the use of the suppository for the relief of an attack. We 
were desirous of knowing how long it took to obtain relief, if at all. Subse- 
quently, we advised the use of the suppository for prophylactic purposes. 


DISCUSSION 


Aminophylline is a bronchial dilator, as Young and Gilbert‘ have shown 
so well, and this undoubtedly explains its usefulness in asthma. The addition 
of a sedative such as pentobarbital sodium enhances the effect of aminophylline 


*From the Department of Medicine (Allergy) of the New York Medical College, Flower 
ona Fifth Avenue Hospitals, and the Allergy Clinic of the Metropolitan Hospital, New York 


{The sodium pentobarbital-aminophylline suppositories used in this study were Aminet 
suppositories supplied by the Ernest Bischoff Company, Inc., Ivoryton, Conn. 
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in overcoming the apprehension of the patient during an attack of asthma. 
This may account for the better results observed with the combination of amino- 
phylline and pentobarbital sodium as compared with aminophylline alone. Un- 
favorable reactions were anticipated with the combination due to possible 
sensitivity to the barbiturate, but none was observed in this series. Twenty- 
five patients were treated with suppositories of pentobarbital sodium for con- 
trol purposes. One patient reported the asthma to be milder; the rest showed 
no response, neither relief from the attack nor aggravation due to hyper- 
sensitivity. Caution should be observed, however, with any medication con- 
taining barbiturates, for undoubtedly some patients will react unfavorably. 

Our studies were undertaken to evaluate the combination of aminophylline 
and pentobarbital sodium for both the relief and the prevention of asthma. 
In the first part of the investigation 47 patients were supplied with suppositories 
of aminophylline alone or in combination with pentobarbital sodium to be used 
only for an attack. The suppositories were indistinguishable and the patient 
was therefore unacquainted with its contents. This we believe eliminates pos- 
sible psychic influences. When suppositories of aminophylline alone were used, 
38 of the 47 patients (80.8 per cent) reported relief of the attack of asthma 
in from ten minutes to one hour. In contrast, suppositories of aminophylline 
and pentobarbital sodium gave 44 of the 47 patients (93.5 per cent) relief in 
from five to thirty minutes. We realize that the time factor as reported by the 
patient is apt to be inaccurate: longer if the attack is severe; shorter if it is 
mild. Nevertheless, these same patients reported a much quicker response to 
the combination suppository. Where there was a response, the time was halved 
in most of the patients and the relief obtained was of longer duration. 

It should be emphasized that the investigation was conducted with ambula- 
tory patients seen in the clinic. These do not have a severe case of asthma, as 
a rule. This undoubtedly accounts for the good results obtained with amino- 
phylline alone or in combination. Severe asthma does not respond as well to 
rectal administration as it does to the intravenous injection for the immediate 
relief of the attack. 

To evaluate the efficacy of the combined suppository for the prevention of 
asthma, the patients were advised to use a suppository morning and night regard- 
less of how they felt. Aminophylline suppositories were used as controls. At no 
time was the patient aware of the difference in the suppository used. Twenty- 
five of 45 patients (55.5 per cent) reported that aminophylline alone reduced 
either the severity or frequency of attacks of asthma. In contrast, 44 of 47 
patients (93.5 per cent) using the aminophylline and pentobarbital sodium 
found this suppository helpful in reducing the incidence and severity of their 
attacks. 

Three patients with definite cardiac disease (6, 18, and 26) were included 
in this series, and all reported improvement. Aminophylline, as is well known, 
is beneficial to the cardiac, as well as the asthmatic, patient due to its dilating 

effect on the coronary circulation and its diuretic action.® 

Five children ranging in ages from 2 to 13 years were treated with amino- 
phylline suppositories with good results. Four were subsequently given amino- 
phylline and pentobarbital sodium and responded quickly within ten to twenty 
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minutes. Although no conclusions can be drawn from such a small series, 
we have the definite impression that the suppository was particularly effective 
in children. Possibly this was due to the relatively large doses as compared with 
those given to adults. (The infant dose was 0.025 Gm. of aminophylline and 
0.05 Gm. of pentobarbital sodium.) The rectal route for administration of 
aminophylline in children has obvious advantages in view of the difficulties at- 
tendant upon the intravenous administration, such as no worries about looking 
for veins or fighting against a struggling child. 

Complaints were registered by a number of patients following the use of 
suppositories. These varied from slight itching or burning to cramps and 
diarrhea in two instances. This is due to failure to insert the suppository high 
enough in the rectum. Much of the difficulty was overcome by lubricating the 
suppository with an anesthetic ointment. 


SUMMARY 


1. Aminophylline suppositories gave relief to 38 of 47 patients (80.8 per 
cent) during an attack of asthma. Aminophylline in combination with pento- 
barbital sodium was more effective, relieving 44 of 47 patients (93.5 per cent). 

2. Where the asthma responded to the suppository, it required about one- 
half the time with the combination, in most cases, as compared with plain 
aminophylline. 

3. The combination of aminophylline and pentobarbital sodium helped 44 
of 47 patients (93.5 per cent) in reducing the frequency and severity of attacks. 
Aminophylline alone was helpful in 25 of 45 patients (55.5 per cent). The 
suppositories were given twice daily. 

4. No untoward reactions to the suppositories were observed in this series. 
Some complaints, such as itching, burning or diarrhea, were reported. Most 
of these complaints were relieved by lubricating the suppositories with 
nuperecainal ointment. 

5. The suppositories may be helpful in the treatment of infants and children 
due to convenience of administration and rapid action. 

6. The suppositories of aminophylline and pentobarbital sodium are 
effective in mild and moderate cases of asthma. <A patient with a severe attack 
must be given the aminophylline intravenously. 

7. Three cardiac patients in this series responded well, probably because 
of the beneficial effects of aminophylline on the coronaries and due to its 
diuretic action. 
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American Academy of Allergy 
NEWS AND NOTES 


PRELIMINARY REPORT OF THE NATIONAL POLLEN SURVEY 
COMMITTEE OF THE AMERICAN ACADEMY OF ALLERGY 
ON PROPOSED STANDARDIZATION OF POLLEN 
COUNTING TECHNIQUES 


The need for the standardization of procedures in pollen counting has long been evident 
to all workers in this and allied fields. It was clearly demonstrated in the first study by this 
Committee. Uniform pollen slide shelters of a type which had been recommended to the 
Committee by its Technical Chairman were distributed to a group of collaborators residing 
in different cities, to determine: (1) the comparative counts obtained with the uniform 
samplers and with the pollen slide shelters previously employed by each worker, and (2) the 
practicability and efficacy of the new type of pollen sampling instrument. 

The comparative studies with the new and old types of instruments during the ragweed 
season of 1945 revealed that, in almost every instance, higher counts were obtained with the 
old instrument than with the new. The degree of variation obtained by the different col- 
laborators is illustrated in Table I which lists the ratio of seasonal totals in terms of old 
instrument totals divided by new instrument totals. 


TABLE I 
J. H. Black Dallas, Texas 1.19 
G. I. Blumstein Philadelphia, Pa. 1.35 
L. Criep Pittsburgh, Pa. (Hospital) 1.28 
L. Criep Pittsburgh, Pa. (Residence) 0.92 
O. C. Durham Milwaukee, Wis. 4.16 
O. C. Durham N. Chicago, Il. 3.75 
O. C. Durham Chicago, Tl. 2.61 
O. C. Durham New York, N. Y. 1.41 
C. Figle Toledo, Ohio 2.01 
H. Friedman Cleveland, Ohio 1.63 
Wm. Mowry Madison, Wis. 2.58 
E. Pennington Nashville, Tenn. 1.27 
M. Walzer Brooklyn, N. Y. 5.43 


All collaborators unanimously accepted the principles upon which Durham, after years 
of intensive study on this problem, had based the construction of the new pollen sampling 
instrument. A few suggestions as to minor changes in the instrument were readily approved 
by the Committee which now offers this pollen sampling device for standard use by workers 
in this field. 

This Committee realizes that there are many aspects of the subject which are contro- 
versial and need further study. There are, however, sufficient basic techniques which should 
be generally acceptable to all concerned and which may serve as a basis on which further 
steps in standardization may be attempted. With this purpose in mind, the following sug- 
gestions for standardization of the common procedures employed in pollen counting are here- 
with submitted. 
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1. Essential Equipment.— 


Standard sampling device. 

Compound microscope (preferably binocular) with mechanical stage (prefer- 
ably with graduated scales and verniers). 

Glass slides, 25 by 75 mm. (1 by 3 inches), with frosted ends which may be 
marked with pencil thus rendering gummed labels unnecessary. 

Cover glasses, 22 by 22 millimeters. 

Wooden slide boxes with covers, large size (25 slides) for storing slides and 
small size (three slides) for carrying slides to and from laboratory and exposure 
site. 

- Soft petrolatum jelly: 75 per cent U.S.P. petrolatum, 25 per cent U.S.P. 
mineral oil. 

Dissecting needle. 

Calberla’s solution made up of 5 c.c. of glycerin, 10 ¢.c. of 95 per cent alco- 
hol, 15 ¢.c. of distilled water and 2 drops of saturated aqueous solution of fuchsin. 
(Small tablets of basic fuchsin are prepared by Burroughs-Wellcome and Co.) 

2. Place and Time of Exposure.—The ideal location for the sampling ap- 
paratus is the center of an unobstructed roof of a tall, flat top building near the 
geographic center of a given community. The building chosen should not be im- 
mediately flanked by taller structures. If the roof is equipped with a parapet the 
top of the exposure apparatus should be 30 inches above the parapet. When for 
special reasons sampling is carried on in an unusual location, a full description of 


the site and surroundings should be furnished. Porches and window ledges are not 


satisfactory sites for pollen sampling. 

Slides should be exposed for periods of twenty-four hours, starting prefer- 
ably in the morning at approximately the same hour each day. 

3. Sampling Device—The sampling apparatus, approved and recommended as 
a standard by this Committee, has been described and pictured in THE JOURNAL 
or ALLERGY, March, 1946, pages 80 and 81. Essentially, it consists of two 9-inch, 
heavy, polished, stainless steel disks set horizontally 3 inches apart and held with 
three struts. One inch above the center of the lower plane is a slide holder into 
which the slide fits snugly. The supporting rod of the apparatus, 30 inches long, 
rises from a tripod base equipped with holes so that it may be screwed to a solid 
platform. This apparatus may be ordered from Wilkens-Anderson Company, 111 
North Canal Street, Chicago 6, Ill. (price, $16.00), or it may be made according 
to the specifications of the Committee. 

4, Identification Technique.—Slides should be prepared with a very thin film 
of petrolatum jelly (rubbed out—not flowed on with heat). Preparation of slides 
should be carried out in a room free from air currents and dust particles. 

Examination of slides and identification of allergenic particles may be carried 
out most effectively by staining with Calberla’s solution. The larger dirt particles, 
soot and sand, should first be removed with a dissecting needle with the aid of a 
hand lens. A few drops of the stain are then placed directly on the slide. The 
amount used should be just sufficient to fill the space between the irregular oiled 
surface of the slide and the cover slip and will vary according to the quantity of 


debris on the slide. If the cover glass actually floats free, the excess stain may ~ 


be removed with a blotter. The slide may usually be examined within three to 
five minutes after application of stain. ' 

Identification and counting may be carried on without stain. Even when 
stain is used, only about half of the slide surface will be disturbed, leaving the 
remainder for observation of unstained granules. 

The glycerin jelly method of slide preparation and counting as described by 
Wodehouse may be followed if preferred. 

5. Counting and Computation of Results—For the sake of uniformity, it is 
advisable that counts be computed and reported on the basis of the number of 
pollen grains (or spores) of each type or species found on 1 sq. em. of slide area. 
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From this figure one may, if he so desires, estimate the pollen content per cubic 
yard of air by the use of conversion factors such as have been recommended by 
Durham and are now being studied by this Committee. For present purposes, 
however, a desirable degree of uniformity will be achieved by reporting all counts 
on the basis of 1 sq. cm. of slide area. Whether the 1 sq. cm. figures are supple- 
mented by cubic yard estimates is optional with each observer. 

For routine counting, low power should be used—usually a 10X objective 
with a 10X or 15X eyepiece. If no cover glass is used, a count is made of all pollen 
granules encountered in crossing the entire width of the slide (1 inch or 25 mm.). 
The slide is then shifted laterally and another complete crossing is made. This is 
repeated until four or more trips have been made. 

The area covered on one trip across a slide depends on the actual width of the 
low-power field afforded by the optical combination which is being used. The 
width of field may be determined by reading the setting of the stage, shifting a 
given particle on the slide all the way from one side of the field to the other and 
then reading again. The shift will amount to 1 mm., more or less. A number of 
trials should be made and the results should be averaged. If the field width hap- 
pens to be exactly 1 mm. then each trip across the slide will cover 25 square milli- 
meters. Four trips will cover 1 square centimeter. If the cover glass technique 
is used, the count is made across the width of the cover glass (22 mm.). If the 
optical field width is exactly 1 mm. each trip across the cover glass will cover 22 
sq. cm., and five such counts will cover 110 sq. mm. or 1.1 square centimeters. From 
this figure the count for the standard unit of 1 sq. mm. may be readily calculated. 
In the cover glass technique, the whole area (4.84 sq. cm.) under the cover may be 

‘eounted. Dividing by 4.84 gives the average number of pollen granules per square 
centimeter. 

When there is little pollen in the air, the accuracy of the counts may be 
increased by counting several square centimeter areas and reducing the total to 
the average per square centimeter. 

When replacing shelters previously employed with the new standard instru- 
ment, workers are advised to run parallel counts using both shelters for one season 
in order to determine the equivalent value of the two instruments. With this in- 
formation, one may convert readings taken in previous years to their equivalents 
with the new shelter. In this manner the value of accumualted data obtained by 
counts in previous years may be preserved. 


The National Pollen Survey Committee will welcome information from all experienced 
workers who can supply comparative counts with old and new instruments in their respective 
districts. The Committee will be glad to offer its advice and cooperation in any problem 
dealing with local pollen surveys, techniques, and allied subjects. 

O. C. DurHAM, Technical Director 
J. H. Buack 

J. GLASER 

M. Wauzer, Chairman 


The third annual meeting will be held at the Waldorf-Astoria in New York City on 
Dec. 16 and 17, 1946. The success of this meeting will be in direct relation to the caliber of 
the papers which are presented. 

It is the hope and expectation of the program committee that the cessation of the war 
effort will make it possible to bring to completion, in the coming months, many studies of 
significant value in clinical and theoretical fields. 

In order that a balanced program can be arranged, it is necessary that completed papers, 
or abstracts which clearly indicate the substance of the papers, shall be sent to Dr. Stearns 
S. Bullen not later than September 1. Early receipt will greatly facilitate the work of the 
program committee. Four copies of the papers or abstracts must be available in order that 
the members of the committee may study them simultaneously. 
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IN MEMORIAM 


ROBERT WARD LAMSON 
(1889-1945) 


HE Academy has suffered a grievous loss in the death of Robert W. Lamson, 

- who died of pneumonia in Los Angeles on Dec. 31, 1945, at the age of 56 

years, shortly after his return from the second annual meeting in Chicago. His 

was an outstanding career in a life of distinction and achievement, devoted to the 

advancement of medical science in general and allergy in particular. He con- 

tributed richly to the scientific and personal life of the Academy and was an in- 
spiration to all who knew him. 


’ - Born in Massachusetts, he began his scientific career at the Massachusetts 
Agricultural College where he was awarded the degree of Bachelor of Science in 
1912. Subsequent training combined with active teaching and scientific research 
in bacteriology, immunology, and preventive medicine led to the degrees of 
Master of Arts from Columbia University and Doctor of Philosophy in Bac- 
teriology from Harvard University. Before he received his degree of Doctor of 
Medicine from Harvard in 1925 he served as a captain in the Sanitary Corps of 
‘the United States Army during World War I. 


Following graduation from medical school, he went to Stanford University 
and served his internship in Lane Hospital of San Francisco and then continued 
the work of passing on to others the benefit of his knowledge and experience, a 
task which was especially dear to him. He taught Bacteriology, Immunology, 
and Preventive Medicine and Hygiene at Baylor University Medical School 
and later, as Professor of Medicine, taught Allergy and Public Health at the 
University of Southern California. 


He entered the practice of medicine in Los Angeles in 1926 and rapidly 
rose to a position of prominence, gaining both local and national recognition in 
his chosen fields and contributing abundantly to the literature of both Allergy 
and Preventive Medicine. A successful and distinguished private practice was 
accompanied by extensive institutional and clinie work, including the organiza- 
tion of the Los Angeles County General Hospital Allergy Clinic and super- 
vising it for fourteen years. He conducted the Allergy Clinic of the Eye and 
Ear Hospital of Los Angeles and was allergist for the Santa Fe Coast Lines 
Hospital Association. He also served as Consulting Bacteriologist for the Cal- 
ifornia State Department of Health and Consulting Physician for the United 
States Food, Drug, and Cosmetic Administration. 

His medical group affiliations, besides the Academy, included the Los 
Angeles County Medical Association, California State Medical Association, 
American Medical Association, American College of Physicians, Society of Ex- 
perimental Biology and Medicine, and American Association of Immunologists. 
He was certified in Internal Medicine by the American Board of Internal 
Medicine and in Allergy by the Certifying Board of Allergy. 
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The passing of Robert Lamson was untimely and will be keenly felt by all 
who knew him. His was a rare combination of those outstanding qualities of 
judgment, understanding, integrity, and devotion to his chosen work. His 
aspirations were high and his accomplishments many. The Academy laments 
the loss of a loved friend and respected colleague and extends its deepest sym- 
pathy to his bereaved family. 

(Signed) 
Ly.LE C. Bacon 
WILLARD SMALL 


CHARLES SAMUEL KIBLER 
(1889-1946) 


HARLES S. KIBLER of Tucson, Arizona, died suddenly and unexpectedly 
on Feb. 25, 1946. The cause of his death was coronary thrombosis. 

Dr. Kibler’s practice was limited to internal medicine, and in this particu- 
lar field he was an expert in allergy and diseases of the heart. In fact, he was 
one of the pioneers in the study of allergy. He and Dr. Watson of Tucson made 
the first survey of the plants in the Southwestern United States which could 
- cause hay fever and other allergic symptoms. The results of this work, finished 
twenty-five years ago, were published in The Journal of the American Medical . 
Association. 

Dr. Kibler had practiced medicine in Tucson for twenty-seven years, having 
located there in 1919. He was born on July 25, 1889, in Newark, Ohio, the son 
of Mr. and Mrs. Edward Kibler. He was educated in the Newark public schools 
and graduated from Ohio State University in 1912 and Rush Medical College 
of Chicago in 1914. After graduation at Rush, he spent one and one-half year 
as an intern in the Cook County Hospital, Chicago, and practiced medicine for 
one year after that in Chicago, getting his training in cardiology from Dr. James 
B. Herrick of that city. He was commissioned a captain in the United States 
Army during World War I and was stationed at the base hospital at Camp 
Shelby, Hattiesburg, Miss., where he served until the end of that war as cardio- 
vascular examiner. 

In 1918, Dr. Kibler married Miss Helene Jahnke, who survives him. She 
is the daughter of the late Mr. and Mrs. Rudolph Jahnke of Los Angeles. 

He was a member of the Old Pueblo Club and The Tueson Literary Club and 
was interested and active in civie affairs. In medical circles he was active in 
the Pima County Medical Society and the Arizona State Medical Association. 
He was one of the leaders in the formation and operation of the medical staffs 
at St. Mary’s Hospital and the Pima County Hospital, and last year he was 
president of the first staff named for the Tucson Medical Center, which he con- 
tinued to serve this year as a member of the advisory board. He was a fellow 
of the American Academy of Allergy, The American College of Physicians, a 
certified member of the American Board of Internal Medicine, a member of the 
American Heart Association, American Medical Association, American Trudeau 
Society, and the American College of Chest Physicians. 
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Dr. Kibler had an unusual personality and was one of those individuals 
whom to know was to like. There was probably no doctor ever in Tucson who 
was so universally liked by the medical profession and the laity. His death was 
not only a great loss to all of his friends, who were legion, but to the entire 
Tucson community. 

(Signed ) 
SamvuEu H, Warson, M.D. 
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Book Reviews 


Essentials of Clinical Allergy. Samuel J. Taub, M.D., Baltimore, 1945, Williams & Wilkins, 
pp. 198, illustrated. 


Although in the past few years several excellent books on allergy, varying from com- 
pendiums to extensive texts, have appeared, the author states at the outset that the need 
for a concise volume clarifying the field of allergy for the general practitioner and medical 
student has long been apparent to him. He then proceeds to present conventional theories 
and the usual methods of diagnosis and treatment which may be found in any textbook. 

The objection that this reviewer has to this work is careless thinking. For instance, 
the surprising title of Chapter III, ‘‘The Anatomy of Allergy’’ is followed by discussion, 
poorly organized and largely immunochemical, in which anatomic lesions are scarcely men- 
tioned. Perhaps the implication stems from Robert Burton. Again, the statement is made, 
‘‘Individuals can develop hypersensitivity to bacteria and bacterial products just as they do 
to other proteins.’’ So we all thought ten years ago, but to make such a didactic statement 
today takes assurance. This is followed later by a list of allergens to be used for skin testing, 
268 for patients with hay fever and 306 for asthmatics. Included in the latter group are 
bacteria. There is no discussion of the implications of positive reactions, and the assump- 
tion seems to be that all positives, whether bacterial or otherwise, have the same sig- 
nificance. A section on the role of the liver in asthma bears on the fantastic. 

To this reviewer, this book falls far short of its purpose and there seems little excuse 
for its publication. 
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